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PREFACE. 


yj^  the  World  may  he  fomewhat  curious  t9 
-^  know  the  Reafons  why  the  jduthor^  who  has 
publifiedfo  many  Theological  Pieces,  Jbould  chufe 
to  employ  himfelf  in  a  Work  of  this  Sorty  they  may^ 
be  fo  far  acquainted  with  them,  as  to  under  ft and^ 
if  they  pie afe,  that  having  entertained  from  his 
Touth  nofmall  liking  to  the  Study  of  Phyfck,  ta 
which,  beftdes  his  natural  Inclination,  he  was 
afterwards  invited  by  the  Opportunities  of  at* 
tending  the  Le&ures  of  ^  an  excellent  Anato- 
mift  and  Phyfiologift,  then  refiding  in tbiTJni'^ 
verfity  of  Oxford,  he  has  fnce  imagined, 
that  he  could  not  any  where  find  a  more  rational 
and  ufeful  Amufement,  than  by  giving  Part  of 
bis  Time  to  Refearches  of  this  Nature  ;  not  e/leem* 
ing  himfelf,  for  the  future^  fo  much  obliged  to  de-- 
vote  all  to  the  Study  of  Divinity,  in  which,  after 
many  Tears  Labour,  he  has  met  withfuch  un- 
fuitable  Returns,  an  Event  which  could  never 
have  happened  but  in  Times  irregular  and  tU" 

*  Dr.  Akoch 

multUQUS^ 
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muUuous^  when  mljjing  his  Re'xard  in  his  proper 
ProfeJJion^  every  Man  is  obliged  to  do  what  he  can 
for  bimfelf.  And  this  being  the  Caje,  why  Jhould 
not  a  Phi/ofcpher,  who  will  ufe  it  as  well^  enjoy 
as  much  Libert'^  as  the  Reji  ? 

Omnis  Ariftippum  decuit  Color,   Sc  Status   &  Res 
Tentantem  majora  fere  praefentibus  sequum.         Hor. 

Thus  much  for  the  Ti?}tes^  and  the  Reafons,  they 
have  afforded  for  the  Author's  withdrawing  a  great 
Share  of  his  Attention  jrom  a  Frojeffion^  where^ 
in  his  beji  Endeavours,  and  the  beji  Part  of  his 
Lifo  have  been  fo  772iferably  thrown  away. 

His  Dejign  in  this  Undertaking  was  princi- 
pally for  the  Help  of  his  own  Memory ^  to  make  a 
Colleilion  from  fome  of  our  beji  Phyfical  Writ- 
ers :  But  in  the  Courfe  of  his  Readings  as  he 
found  them  often  at  Variance,  it  was  neceffary 
in  this  Cafe  to  relate  the  Circumjianc^s  wherein 
ihey   di^ered -,   to  reconcile   them,   if  he  could y 
or  at  leaf  to  eflablijh  fome  of  their  Opinions^ 
that    the   Subject   might  not   be   totally  dark-, 
which  Attempt  has  unavoidably  introduced  a  few 
Remarks  and  Reafonings  of  his  own  -, — he  had  it 
moreover  in  view,  to  dijlribute  the  fever al  Parts 
sf  the  Art  of  Phyfick  in  a  Manner  more  conveni- 
ent and  comprehen/ible  than  ifual ;  and  to  unite ^ 
as  much  as  pofjible,  the  ancient  Method  of  treating 
thefe  Subje5isy   with  later  Discoveries,   and  the 
ISIature  and  Reafon  of  Tubings,  the  Obfervation 
cf  which  makes  all  that  is  valuable  in  the  artifi- 
cial or  arbitrary  Forms  of  Injiru^ion. 

For 
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For  lefide  his  own  Amufement  herein^  he  fanx> 
further^  thafy  if  fuch  a  PIa?t  as  this  were  well 
executed,  if  might  be  of  Service  to  a  Multitude 
of  PraBitioners,  whofe  Knowledge  goes  no  farther 
than  the  meer  compounding  of  Mediciites^  having 
never  been  fo  fortunate  as  to  receive  an  Educati" 
on,  that  might  give  them  the  leaji  Infight  intoVhi" 
lofophical  Principles  or  Theory.  Nor  would 
ifs  tftility  reft  with  thefe  People :  For  in  the  Ab^ 
fence  of  the  compleat  Ph^ician,  Books  of  this. 
Kind  may  be  of  great  Service  to  Country-Gentle- 
men and  Country-Clergy :  in  which  latter  Ca^ 
pacity  the  Author  often  found  himfelf  obliged  to 
adi  the  Part  of  a  Phyfician,  or  to  fee  his  Pa^ 
rijhioners  perifhfor  want  of  timely  AJftflancc. 


Lambeth,  March  z^^ 
\'j(>z. 
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TWO      STAGES 

IN 
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P  R  ^  C  O  G  N  1  T  A,     afc. 

C    H    A    P.       L 

Concerning  the  Conftitution  of  Medicine;    or 
what  is  under jiood  by  the  Art  of  Pliyfick. 

Fl^&fyKY  the  three  Se5ls,  which  have  been 


o 


\  remarkable  in  this  Art^  to  wit^ 
L  the  Methodicky  the  Empirick,  and 
kJ^^^jfiJ  ^^^  Rational,  I  fliall  chiefly  take 
Notice  of  the  laft :  whofe  Precepts 
(as  they  were  a  Family,  that  far  excelled  the 
reft)  I  {hall  deliver  briefly,  and  with  all  the 
Perfpicuity  that  I  can.     And  with  this  View 
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it  is,  that  I  begin  my  Work,  with  explaining 
the  Nature  and  Conftitution  of  the  ^rt  of 
Medicine.  For  if  the  Nature  of  the  Thing  it- 
felf  be  not  rightly  comprehended,  all  the 
other  Parts  of  Knowledge,  which  are  to  ferve 
as  its  Dependencies,  will  be  of  Courfe  mif- 
taken. 

Three  Things  then  may  be  faid  to  conftitute^ 
what  we  call  in  Englifn,  the  Art  of  Fhyjick, 
namely,  its  SubjeB  (to  which  the  Principles  of 
Medicine  are  referred)  its  Divifion^  as  accom- 
modating itfelf  to  the  Varieties  of  that  Subjedly 
and  laftiy,  its  Efid:  And  in  thefe  three  Arti- 
cles the  whole  confiils. 

The  Subjeci  then  of  the  Phyfician's  Art  is 
certainly  the  human  Body,  as  far  as  that  is 
liable  to  Difeafes,  and  thofe  Difeafes  are  fup- 
pofed  t3  admit  of  Cure. 

For  though  Man  may  be,  in  different  Re- 
iped:s,  the  Subjedl  of  Coniideration,  to  the 
moral  Philofopher,  the  natural  Philofopher, 
and  the  Divine ;  yet  none  of  thefe  conlider  him 
in  the  Manner  that  the  Phyiician  does,  in  Re- 
lation to  his  Health :  And  therefore  it  is  this 
particular  Manner  of  confidering  the  Subject, 
which  diliinguifhes  the  Profeffion  of  the  latter 
from  the  reft*  For  natural  Philofophy  only 
regards  Man  as  a  moveable  Body^  Ethicks,  or 
moral  Pliilofophy,  as  a  Creature  difcerning 
Good  and  Evil,  and  therefore  capable  of  mo- 
ral Obligation.  It  is  no  Objed:ion  to  this 
Reafoning,  that  natural  Philofophy  hath  fome 

things 
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things  in  common  with  the  Art  of  Medicine; 
as  for  Inftance,  the  Dodirine  cf  Phyfiology, 
becaufe  in  this  Part^  Medicine  intrenches  upon 
natural  Philofophy,  and  takes  the  Concluiions 
of  thofe  Philofophers,  for  its  own  Principles. 
For  w^hich  Caufe,  this  Part  of  Phyfick  is 
fometimes  called  Speculative  ^  not  that  it  is 
totally  Ipeculative,  biit  only  fomewhat  farther 
removed  from  Pfadtice  than  the  Reft. 

And  although  Plants,  Roots,  and  Minerals^ 
and  other  fuch  things  as  ufually  conftitutC;^ 
what  they  call  the  Materia  Medica^  or  Matter 
for  Phyfick,  ihould  be  here  eonfidered,  yet  it  is 
all  with  regard  to  their  Effedis  upon  an  humaii 
Body.  For  the  Ufcs  of  which,  their  feveral 
Temperaments  and  natural  Virtues  fall  under 
the  Obfervation  of  Phyficians. 

Thus  much  then  may  fuffiee  to  inform  thd 
Reader,  that  the  Subjei^;  of  Phyfick  is  the  hu- 
man Body,  as  far  as  that  is  liable  to  Difeafes, 
and  thofe  Difeafes  are  fuppofed  to  admit  of 
Cure. 

With  Regard  to  the  End,  we  are  to  obfervei 
that,  whereas  in  Arts,  wjiich  are  merely  fpe- 
eulative,  their  End  is  nothing  different  or  di- 
ftin6l  from  the  Knowlege  of  thofe  Things^ 
which  are  the  Subje6t  of  fuch  Arts 5  (which 
is  evident  in  the  Study  of  pure  Mathematics) 
yet  the  Nature  of  every  prad:ical  Profeflion  is 
quite  otherwife;  for  there  the  Knowledge  acr 
quired  does  not  reft  in  itfelf,  but  has  a  Ten- 
dency to  Ibmething  elfe,  as  in  the  Application 
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of  Geometry  to  Mechanicks.    In  like  Manner 
the  Artof  Phyfick,  as  it  is  fomething  pradlical, 
applies  all  the  Knowledge  it  gathers  from  Phi- 
lofophical  Speculations  to    another  Purpofe^ 
vvhich  we  call  its  End;  and  this  End  is  Health; 
or  the  acquiring  andmaintaining  of  that  Sound- 
nefs  of  Conftitution  to  an  human  Creature, 
whereby  all  the  Operations  belonging  to  his 
Frame,    whether    animal,   vital,  or  natural, 
ihall    be   performed   in  a  regular   Manner, 
without  Interruption  or  Diforder.  This,  I  fay, 
is  the  End  of  the  Art  of  Medicine,  its  Pre- 
cepts having  Relation  either  to  the  Prefervation 
of  prefent  Health,  or  the  Recalling  that  which 
is  aofent.     It  is  incumbent  upon  a  Phyfician 
therefore,  not  only  to  remov©  a  prefent  Difeafe 
by  the  proper  Remedies ;  butalfo  diligently  to 
provide  againfl  the  Return  of  it;  and  to  pre- 
scribe fuch  a  Form  of  Diet,  and  Rule  of  Life, 
as  may  prolong  and  preferve  that  Health,  which 
he  may  have  had  the  good  Fortune  to  reflore. 
For  to  cure  is  not  only  to  remove  the  Caufes  of 
Hurt,  but  alfo  to  guard  againft  them,  when  at 
aDiftance.  For  this  Reafon  the  Art  is  defcribed 
by  HtppocrcUes   (in  his  Book  de  Flat,  if  that 
Piece  be  his)  to  confift  of  Ejedlion  and  De- 
tradion.    Which  Things  can  never  be  effefted 
without  an  accurate  Knowledge  not  only  of 
the  human  Body,  but  alfo  of  all  Sorts  of  Me- 
dicines, as  well  fimple  as  compound. 

Thus  much  of  the  End  ;  and  now  for  the 
Dhifion,  or  feveral  Branches  of  the  Profeffion. 

Though 
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Though  Galen,  having  Refpeft  unto  its 
End,  hath  divided  Medicine  into  two  Parts, 
(t^y/fivj?)  the  *:  /ky,  which  preferves  health, 
and  keeps  .  from,  impending  danger;  and 
( ^spscxevTiayi )  the  Janaiive,  which  reftores  it 
when  it  is  loft :  Which  two  Parts,  by  Reafon 
that  they  belong  to  Prad:ice,  are  by  fome 
termed  the  practical ;  yet  others,  not  impro- 
perly, make  another  Diviiion  of  it,  into  Phy- 
fiology.  Pathology,  and  that  which  is  called 
Semeiotick,  and  relates  to  Tokens  or  Signals. 

By  Phyfiology  here,  is  not  underftood  the 
Confideration  of  eyery  natural  Body,  but  only 
of  the  human,  and  fuch  Things  as  according 
to  the  Courfe  of  Nature  are  to  be  met  with  in 
the  fame.  Pathology  explains  thofe  Things 
which  happen  contrary  or  difagreeable  to  the 
Nature  of  Man  3  fuch,  for  Inftance,  are  Dif- 
cafes;  the  Caufe  of  thefe  Difeafes,  and  the 
Symptoms  of  the  fame.  The  Semeiotick  from 
Tokens,  not  only  judges  of  the  prefent  or  paft 
Conftitution,  but  alfo  forefees  the  Event  of  & 
Difeafe.  By  fome  Writers,  hov/ever,  thefe 
three  Divilions  are  referred  to  the  fpeculativc 
Part  of  Phyfick,  the  praftical  ag^iii  contains 
as  many;  the  disetetick,  the  pharnvaceutickj 
and  chirurgick.  The  firft,  by  coniidering 
the  fix  Things,  which  are  called  Non-naturals, 
prefcribes  to  every  Man  his  proper  Courfe  of 
Life.  The  fecond  undeitakes  to  drive  out  the 
Difeafe  by  proper  Remedies ;  and  therefore  to 
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this  Part  belong  the  Knowledge,  and  Prepara- 
tion of  Medicines. 

The  laft  dehvers  Rules  for  manual  Opera- 
tions, fuch  as  burning,  cutting,  replacing,  &c. 
and  is  now,  by  the  Corruption  of  the  Greek 
word,  commonly  called  Surgery  in  our 
Tongue.  ' 

From  all  which  Diviiions  or  Branches  of  its 
Office,  it  appears  that  Medicine,  or,  a^  we  call 
it,  Phyfick  is,  in  all  its  Shapes  and  Forms,  an 
Art  prodiiBive  of  human  Health  %  I  f^y  an  Art^ 
for  ftridlly  fpeaking  it  is  not  a  Science.  And 
therefore  Avicenna^  in  the  Beginning  of  his 
Work,  though  he  has  given  it  that  Title,  yet 
to  determine  his  Meaning  more  particularly, 
immediately  after  calls  it  pradlical.  I  mention 
human  Health  in  the  Definition  of  the  Art, 
to  diftinguifh  the  Phyfician  from  the  Cow-leech 
br  the  Horfe-dodlor^  and  I  add  the  Word 
produftive  or  efFeftive,  becaufe  to  produce  is 
hot  only  to  call  back  by  Medicine  the  Health 
that  was  loft;  but  alfo  for  this  Reafon,  be- 
caufe to  preferve  Health  when  prefent,  by 
the  Means  of  wholefome  Aliments,  may  be 
likewife  called  Produdlion. 
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CHAP.     II. 

Of  the  Maimer  wherein  the  Ancients  treated  of 
Pliyliology,  and  an  Attempt  ta  recoiicile  their 
Method  with  07ie  more  agreeable  to  later  Dif- 
coveries^  and  the  'Reafon  of  Things, 

THOUGH  Phyficians,  after  Galeny  have 
eftabHfhed  a  threefoldlA2xmtr  of  treat- 
ing Subjedis  relating  to  their  Art  5  that  is  to 
fay,  either  by  defining^  compoundiizg^  or  refoh-^ 
ing  them :  yet,  becaufe  the  Ufe  of  Definition 
is  by  no  Means  the  fole  Property  of  Phyfkk, 
I  fhall  confine  myfelf  rather  to  fpeak  of  the 
two  Methods  laft  mentioned,  known  in  the 
Greek  by  the  Names  oi  fynthefis  and  anal^is^ 
that  is,  the  Illuftratipn  of  a  Thefis,  by  com- 
pounding the  Precepts,  or  refolving  them. 

Order  ox  Method  in  general  may  be  defined 
a  proper  Pifcoyery  of  the  Relation,  which 
many  Things  bear  tp  one.  The  analytick 
Order,  or  which  is  the  fame,  the  Method  by 
Refolutipn  or  Solution,  is  that,  which  in 
treating  of  any  Art,  teaches  the  Student  tq 
refer  all  Things  to  one  End :  therefore  as  it  is 
the  principal  Thing  in  View,  in  the  firft  Place 
it  treats  of  this  End,  and  then  inveftigates 
the  Means,  by  which  you  are  to  attain  it. 
This  Method  is  obfervable  in  Ari/iotle's  Trear 
tife  of  Ethicks^  and  his  Bop]^  of  Demonftra- 
tion.  And  it  is  in  this  Order,  that  all  Pre- 
cepts of  Art,  whether  practical  or  theoretical, 
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are  generally  delivered.  But  the  compound- 
ing or  fynthetick  Method,  on  the  contrary, 
beginning  with  the  firft  and  moft  limple 
Caufes  and  Principles  of  Things,  proceeds 
to  a  Syftem,  which  rifes  gradually  to  a  v/hoie 
or  Superilrudlure  upon  thofe  Principles,  and 
without  which  it  cannot  fubfift.  It  is  in  this 
Manner,  that  the  aforementioned  Philoibpher 
compofed  his  Acroamaticksj  ^and  following 
Books,  and  it  is  in  tms  fynthetick  Method  that 
Phyjicians  have  chofen  to  treat  of  Phyfiology  ; 
herein  obferving  what  has  been  antiently  prac- 
tifed  by  the  ArabicL  ¥/riters  Avicenna  and 
Averroes.  And  becaufe  the  humaniBody,  vv^hich 
is  the  Subjed:  of  Phylick,  has  its  Principles  and 
internal  Caufes,  namely,  its  ElementSj  in  a 
Treatife  of  this  Sort  it  was  the  Cuflom  to  be- 
gin with  thefe. 

.  This  Part  of  the  Art  of  MeJkke  is  called 
Phyfiology,  The  Matter  of  its  Confideraticn 
being  human  Nature,  and  fuch  Things,  as  in 
the  Ccurfe  of  Nature  generally  attend  itj 
which  Articles  were  formerly  reckoned  feven 
in  Number,  and  ufually  diftinguiflied  by  the 
Name  of  the  Naturals:  To  wit,  Element  Sy 
temper ame7its,IIu7nours,  Spirits,  Parts,  Facul- 
^tics,  Funcrionsy  or  Ufes: 

Thefe  Res  natiiralesy  or  naiural  Things,  m 
Order,  as  they  are  here  arranged,  generally 
made  the  Form  of  an  old  Treatife  of  Phyf.^ 
'ohgy:  But  this  Method,  though- not  entirely 
'to  be  rejcSed,  has  its  Defecfs  and  Inconve- 
nimcks.  '^  For 
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For  thougli  the  Dodrine  of  Elements  and 
Temperaments  ft  and  well  enough  in  their 
Place  as  Prcecognita ;  yet  they  have  Refpe6l 
to  different  Branches  of  the  Science,  which 
Thing  is  not  mentioned;  the  Do6trine  of 
Eleme72ts  belonging  to  Physiology  in  gene- 
ral-y  and  that  of  Temperaments  only  to  the 
particular  Physiology  of  an  human  'BoAy, 
which  again  divides  the  Subject,  though  taken 
largely,  but  into  two  Parts;  whereas  there 
fhould  be  three.  For  as  the  Properties  of 
other  Bodies  are  only  inveftigated  by  the  Phy- 
fician  for  the  Sake  of  applying  them  to  the 
human  Service,  here  is  this  Branch  of  Appli- 
cation omitted  in  the  general  Divifion. 
Whereas  to  be  adequate  to  it's  Subje<5t,  Phy- 
siology, coniidered  in  it's  full  Extent,  fhould 
be  divided^;;y?  into  common^  and  proper,  and 
then  into  that  which  is  comparative  or  mixed. 
Physiology  Common  treats  in  general  of  all 
Kinds  of  material  Subftances;  animal,  vege* 
table,  and  natural,  &c.  Physiology  Com-- 
parative  or  Mixed,  treats  of  the  Application 
of  fuch  Subftances  to  the  Ufes  of  the  human 
Body:  But  Physiology  Proper  \xt2X^  of  the 
Structure  and  0 economy  oO^^i^X  Body  alone. 

Upon  this  Enlargement  of  the  Plan  by  a 
general  Divifion,  the  Ufe  of  the  Chapters  con- 
cerning Elements  and  Mixtures  more  plainly 
appears;  as  likewife  that  of  Tcfnperaments : 
Since  they  all  ferve  as  Prcecognita,  ox  Prelim- 
minaries  to  the  different  Parts  of  the  Science, 

the 
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the  firft  to  Physiology  Commotiy  the  fecond 
to  that  which  may  be  called  Comparative  or 
mixed,  the  laft  to  Physiology  Proper  or 
human  Physiology. 

Thus  much  of  the  Deficiencies  in  the  old 
Svftem;  in  the  next  Place  let  us  obferye  it's 
inconveniences » 

The  feveral  Articles  of  the  Parts,  their 
Functions,  an^  their  Uses  are  injudici- 
oufly  divided  from  each  other,  and  the  latter 
thrown  at  a  Piftance  from  the  Parts  them- 
felves  into  different  Chapters  5  whereas  they 
cannot  well  be  treated  of  afuader.  For  if 
the  Parts  be  defcribed  at  large  that  Defcrip- 
tion  will  comprehend  their  Fundiions  ancj 
their  Ufes:  but  if  on  the  contrary  they  are 
defcribed  fo  imperfedlly,  as  that  their  Func- 
tions and  Ufes  fhall  be  fevered  and  referved  for 
diftind  Chapters;  why  then  thofe  Chapters 
muft  have  a  continual  Retrofped:  to  what 
went  before;  and  confequently  be  filled  with 
Repetitions  and  Citations  from  the  Chapter 
of  the  Parts,  which  is  a  Method  abfurd  and 
inconvenient. 

With  Regard  to  the  Humours  alfo,  it 
may  be  obferved,  that  as  they  are  the  imme- 
diate pifeds  of  the  Functions,  or  Opera- 
tions of  their  refpective  Parts,  they  can  in 
no  Place  be  fo  properly  defcribed  as  in  Con- 
junftion  with  thcfe  Parts,  which  contain, 
or  produce  them. 

As 
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As  to  the  Subjedl  of  Spirit  or  Spirits, 
which  the  Ancients  divided  into  mtal  and 
animaU  and  of  which  they  made  a  difiind: 
Chapter,  they  in  a  Modern  Treatifc,  will 
either  be  fpoken  of  v/ith  the  Blood,  or  elfe 
come  raore  properly  under  the  Head  of  Se- 
frefiouy  and  fo  that  Article,  as  a  Branch  of  a 
general  Divifion,  may  be  fiipprefled. 

The  Word  Faculties  tho'  ipay  ftill  be  made 
y fe  of,  as  it  ferves,  when  accurately  explained, 
to  reduce  the  feveral  Operations  in  the  hu- 
man Frame  more  precifely  to  their  proper 
Claffes,  In  general,  all  the  Powers  and 
FunBions  of  the  Body  may  be  called  FacuU 
ties:  But  as  in  their  Ufe  and  Tendency,  they 
are  very  different,  they  require  fome  Marks 
of  Diftindtion.  To  this  End  the  feveral 
Degrees  of  Faculties^  as  nafuraly  vitaly  ani-r 
mal  were  invented,  to  correfpond  with  the 
feveral  Degrees  of  Soul  vegetativey  animal^ 
and  rational  (to  which  laft  Purpofe  however 
none  of  them  were  fuited)  and  to  diftinguifli 
the  feveral  Operations  of  thefe  Souls  as  they 
exifted  apart  in  different  Sorts  of  Beings. 

But  when  thofe  feveral  Operations  came 
to  center  in  one  Being,  the  Ufe  of  fo  many 
Piviiions  of  the  Word  Faculty  only  bred 
Confufion.  For  Inftance,  the  Faculty  called 
natural,  not  being  diftinguilhable  in  an  hu- 
man Creature  frorii  the  vital ^  as  it  is  when-, 
it  appears  by  itfelf  in  Plants ,  Trees y  and  Zoo- 
phutesy  was  hji  and  comprehended  in  the  vitaly 

and 
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and  fo  there  remained,  in  this  Refpedl,  a  Dif- 
tinftion  without  a  Difference.  For  as  to  the 
Definition  of  the  former,  it  comprehended 
the  Operations  of  the  latter.  The  l\jva[HQ 
i^vcrAvi,  or  (jDvc/KM  of  Galen  w&s  diftinguifhed  by 
this  Defcription — "  Tota  infervit  individui 
**  Confervationi,  et  Speciei  Propagation! : 
**  Ejus  enim  Funcflio  elt  Accretio,  I^utritio, 
*^  Generatio."— »And  what  can  the  vital  Fa- 
culty in  Man  do  mare  ?  The  natural  Facul- 
ty therefore  and  the  vital  are  Things  of  the 
fame  Kiud  in  ;dn  human  Creature.  For 
which  Reafon  one  of  thefe  Terms  alone 
fhould  be  retained,  and  as  the  Things  them- 
felves  are  beft  expreffed  by  vital^  that  fhould 
be  the  Word,  Again,  as  the  Ttrm  animal 
approaches  in  fome  Refpefts  near  in  Senfe  to 
vital^  while  in  others  it  is  far  remote,  to 
avoid  Ambiguity,  I  v/ould  have  that  alfo,  un- 
lefs  it  be  applied  to  the  whole  Creature,  laid 
afidc,  and  its  Place  in  the  Diviiicn  of  Facul- 
ties fupplied  by  the  'WovAfenJi.kk,  orfenjitivei 
as  fen/ibk  Faculties  are  eafily  diftinguifliable 
from  i;//^/ Faculties  on  one  Hand,  and  rati- 
onal on  the  other,  which  three  are  all  the  Fa- 
culties, that  exift  in  an  human  Creature,  and 
which  by  thefe  Words  are  expreffed  dijlintlly^ 
whereas  the  Word  Animai  is  a  colleftivc 
Term,  which  when  applied  to  the  Faculties 
of  Life  and  Senfe  exifling  in  one  Creature, 
may  comprehend  them  both  3  and  therefore, 
.  -     •  can; 
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can  be  no  Mark  vf hereby   to    feparate  each 
from  each,  or  fix  the  exadt  Idea  of  either. 

The  ¥/ord  Faculty  then  thus  hmlted  and 
explained,  may  yet  be  a  Term  of  great  Ufe> 
and  affift  us  to  difdnguifli  thQferJitive  Part  of 
Physiology  from  the  vital:  TheFundlions 
fiipported  from  the  Funddonsfupportmg.  For 
Chylification^  Sanguificationy  ^Jpiratmz,  Secre- 
tion ^  Nutrition f  &c,  are  Y unctions  fuppor ting  : 
But  the  SenfeSy  as  well  internal  z.'^.  external y  are 
Fundtions  jupportedy  and  depend  upon  the 
Continuance  of  tKe  other.  This  Diftinclion 
exifts  in  Nature,  and  the  Want  of  obferving 
it,  has  occafioned  great  Irregularity  and  Con- 
fufion  in  the  Treatifes  of  good  Operators  a- 
mong  the  Moderns :  But  Skill  in  Writing, 
and  the  Buiinefs  of  Experiment,  are  Talents 
feldoni  united  in  the  fame  Perfon,  and  there- 
fore Science  perhaps  might  be  made  more 
ufeful  to  the  World,  if  one  Set  of  Men  were 
employed  to  make  Difcoveries,  and  others  to 
digefl  their  Difcoveries,  and  '  explain  their 
Meaning.  And  with  Regard  to  what  has 
been  argued  upon  this  Subjed:,  the  following 
may  ferve  as  a  Synopsis  oi Fhyfiology  in  all  it's 
Farts:  - 


PHYSL 
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PHYSIOLOGY    is  either 

I.  IT.  r  Cut  of-)         III. 

General    or  Proper  or        \  which    f  Comparative 

Comraon.  Human.         j  two  a-  X    or  Mixed. 

It's  Pracognita,         It's  Fr^cognita,  "      '           It's  Fracog,  . 
The  Doftrins  of    Elements  &  Tern-  Elements,  and 
Elements  and             peraments.  natural dSi^ar- 
natural   Mix-           ^       I  tijicial     Mix- 
tures.                                  I  tures. 
r— e''^^-^   //;  general  Branches,  r^-''*— *^ 
Faculties  Faculties, 
Preferving  or  continuing  Life.          Or  Modes  of  Senfe. 

To  the  firft  Branch  of  Faculties  preferving 
or  continuing  Life,  belong  the  following  Par- 
ticulars. 

1.  Fundlions  of  the  Parts  which  ferve  to 
(prepare  and  convey  the  Chyle,  v/hich  may 
be  called)  Chylification. 

2 .  FunCdons  of  the  Farts  containing  and 
conveying  the  Blood,  which  Article  compre- 
hends the  Aftion  of  the  Heart,  the  Lungs,- 
the  Arteries,  and  Veins,  and  for  the  Sake  of 
being  expreffed  by  one  Word,  may  be  called 
Sanguification. 

3.  The  FuncTtions  of  the  Parts  ferving  t0 
Secretion. 

4.  Of  Accretion  or  Nutrition. 

5.  Excretion. 

6.  Generation. 

7.  Sle?:p. 

All  thefe  proceed  by  Stages  and  Grada- 
tions, and  feem  to  be  connedled  in  their  Ope- 
rations. 

To 
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To  the  fecond  Branch  of  Faculties,  or 
Modes  of  Senfe^  belong  the  following  Parti- 
culars : 

1.  Watchfulness; 

2.  Internal  Sensation,  as  Hunger^ 
Thirft,  Defire,  Fear,  &c, 

3.  External  Sensation.  The  coni- 
mon  Modes  of  which  are^ 

1.  Touching^ 

2.  Tasting. 

3.  Smelling. 

4.  Seeing. 

5.  Hearing. 

Modes  of  mixed  Senfation  being  fometimes 
internal,  fometimes  external,  and  fometimes 
partaking,  of  both,  are. 

Pleasure  and 

Pain. 

Faculties  depending  upon  Senfey  and  fome- 
times attended  with  it,  are, 

1.  Muscular  Motion  in  general. 

2.  In  Specie,  as 
Speech, 

Manducation  Deglutition.  Thefe 
laft  are  alfo  Faculties  tending  to  preferve  Life, 
and  in  that  Capacity  come  under  the  Head  of 
Chylificationy  as  far  as  they  are  Inftruments  to 
that  Faculty. 

All  thefe  Faculties  are  but  theEffefts  of  one 
Caufe:  Whereas  the Antients  coniidered  the  Fa- 
culties as  fo  many  Caufes,  and  as  fuch  affigned 
them  an  imaginary  Refidence,  foina  in  one 

Part, 
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Part,  fome  in  another;  the  natural  Y^^zxilty 
was  to  take  Poffeffion  of  the  Liver ^  the  mtal 
of  the  Hearty  and  the  animal  of  the  Brain, 
Hence  the  Divifion  of  Medicines  into  hepati- 
cal,  cardiacaly  and  cephalic k.  But  now  true 
Philofophy  has  defpoiled  thefe  Faculties  of 
their  State,  and  will  allow  them  to  be  no 
more,  than  has  l^en  reprefented,  rnechanick 
Movements,  andEffefe  depending  upon  a  rne- 
chanick Caufe. 

Taken  all  together,  they  make  that  Kind 
of  Being,  which  Philosophers  call  the 
Soul  of  Senfe\  Physicians  the  Anirna  Me- 
dica-y  but  Moses  more  properly  (H^H  ^*D^,  or) 
the  Soul  of  Life,  which  is  nothing  more 
than  the  Machinery  of  the  Body  kept  at  work  by 
Veiitilation.  For  as  foon  as  a  Man  is  born,  it 
is  put  into  Motion  by  what  the  fame  Hifto- 
rian  calls  the  Breath  of  Life^  or  the  ABion  of 
the  Air  upon  the  Limgs,  in  the  fame  Manner 
as  a  Wind-mill  by  it's  Sails,  and  this  Motion 
is  continued  by  the  Re-a6tion  of  an  antagonift 
Mufcle  the  Heart. 

How  the.  Bufmefs  of  Life  is  carried  on  be- 
before  a  Man  is  born,  and  the  Lungs,  have  ac- 
quired their  Motion  is  not  fo  clearly  difcove-- 
red,  efpecially  in  the  firft  Stages  of  Being; 
but  after  the  Communication  by  the  Funicu- 
lus is  formed  between  the  Parent  and  the 
Child,  is  it  not  polEble  that  the  Impetus  or 
Adtion  of  the  Lungs  and  Heart  of  the  Mo- 
ther upon  her  Blood,  may  caufe  in  fome  Mea- 

furc 
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fure  the  Circulation  of  the  Blood  in  the  Child? 
If  the  old  Notion  of  Galen  and  his  Followers 
could  be  fuppdrted,  it  would  not  be  incre- 
dible, that  with  the  JB/^^^  of  the  Mother  the 
Circulatmi  fliould  be  conveyed  like  wife. 

But  of  thefe  Matters  in  their  proper  Place: 
I  anl  at  prefent  to  fpeak  iirft  of  Phyfiology 
in  generaL  I  cannot  however  clofe  this 
Chapter  without  obferviiig,  that  by  reckoning 
the  foregoing  Operations  to  be  Facultiesj  we 
at  once  increafe  the  Naturals  and  intrench 
upon  the  old  Scheme  of  the  Non^naturals^ 
which  were  generally  accounted  feven  hx 
Number;  to  wit^  i.  Air,  2.  Meat  and 
Drink.  3.  Retenta  and  Eoicreia.  4.  Sleep-* 
ing  and  Waking,  5.  Motion  and  Keji,  6. 
Tht  Perturbations  6v  FaJJions  of  Mind.  As 
five  of  thefe  Articles  are  neceffaiy  to  the  Be- 
ing of  a  Man,  and  the  laft  unavoidable,  one 
would  wonder  that  they  could  not  find  a  fitter 
Name  for  them  than  Non-naturals,  But- 
Cuftom  has  made  it  familiar^  and  the  talking 
Part  of  our  Practitioners  would  be  concerned 
to  lofe  a  Term  of  Art,  which  has  more  thaii 
once  made  th^ir  Patients  admire  their  Learn- 
ing.      .: 
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G  H  A  P.     III. 

Antienf  Notions  ^Elements  and  Mixtures  com^ 
pared  with  the  Opinions  of  the  Moderns. 

ALTHOUGH  the  Knowledge  of  Ele- 
ments is,  in  the  Language  of  PhyficianSj 
ufually  confined  t-o  the  Science  of  human  Na- 
ture 5  yet  it  may  very  well  be  extended  to  the 
Knowledge  of  other  Bodies,  which  have 
their  Ufe  and  Application  in  the  Art  of  Phy- 
fick;  which  will  appear  very  evident,  wh^n 
the  Force  of  Medicines,  and  their  feveral 
Qualities,  come  to  be  confidered  more  parti- 
cularly. Not  that  we  jfhall  afcend,  with  the 
natural  Philofophers  toth-e  moft  curious  Con- 
templation of  firft  Principles,  but  taking  our 
Stand  rather  within  the  Limits  of  our  proper 
Province,  pay  no  farther  Attention  to  the 
Doftrine  of  Elements,  than  to  confider  their 
Force  as  they  relate  to  Mixtures. 

An  Element  then,  according  to  the  old 
Phyficians,  is  a  fimple  Body,  from  which 
Sort  of  Bodies  all  Mixtures  at  firft  arife,  and 
into  which  they  are  ultimately  refolvedi 

They  fay  a  Body,  as  not  regarding  here 
thofe  firft,  and  as  fome  will  have  it,  ideal 
Principles  of  Matter  and  Form :  For  though 
in  our  Ideas  it  may  be  compounded  of  thefe, 
yet  they  call  it  fimple^  as  contradiftinguiflhed 
from  Mixture,  as  if  one  were  to  fay,  that 
pure  Element,  as  Air,  is  not  compounded  of 

other 


Chap.  UL         Preliminaries;  35 

other  Elements,  as  a  Bone,  or  a  Piece  of  Rhu- 
barb are  :  And  although  the  heavenly  Matter 
be  really^  fimple  Nature,  yet,  as  it  has  no  Re- 
lation to  the  Compofition  of  other  Bodies, 
(for  our  Mixtures  are  not  made  of  the  heavenly 
:^ther,)  therefore  for  Precaution's  Sake  they  add 
the  other  Words  to  the  Definition,  and  make 
the  medical  Elements  to  be  thofe,  into  v^hich 
other  Mixtures  may  be  ultimately  refolved. 

That  thefe  Elements  are  four  in  Number, 
natural  Philofophers  demonftrate ;  partly  from 
their  moving  Qualities,  and  partly  from  their 
Alterative,  fuch  as  their  Heat,  their  Cold- 
nefs,  their  Moifture,  or  their  Dryneis.  And 
although  the  A(5lion  of  the  Elements  in  Mix- 
tures arifes  from  thefe  prime  Qualities,  yet 
there  was  a  Difpute  whether  thefe  Qualities 
were  fubftantial  Forms^  or  rather  the  Inftru« 
ments  of  the  Forms  themfelves.  It  was  agreed 
however,  v^^hatever  they  were,  that  thefe 
C^alities  would  be  moft  intenfe  and  moit 
perfed:,  in  the  Elements  themfelves.  It 
being  a  Maxini  in  Philofophy,  that  what- 
ever makes  any  Thing  of  fuch  or  fucli 
a  Quality,  mujft  itfelf  have  more  of  that 
Quality,  in  Order  to  impart  it.  Mixtures 
take  their  local  Motion  from  the  predominant 
Element;  and  in  the  fame  Manner  they  heat 
or  cool.  And  though  Philofophers  may  con- 
fider  the  Elements,  not  only  as  the  Principles 
of  all  Mixtures,  but  alfo  as  integral  Parts  of 
the  World,   inafmuch  as  they  are  all  dellined 
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to  occupy  their  feveral  Places  :  Yet  Phyiicians 
feldom  regard  them  in  this  latter  View,  but 
principally  in  the  former;  and  omitting  their 
loco-motive  Qualities>  attend  to  them  in 
their  alterative.  They  fuppofe  therefore  from 
natural  Philofophy,  that  Fire  is  the  hotteft 
Element  and  the  dryeft^  that  Earth  is  very 
dry  and  very  cold,  (the  paffive  Qualities  in 
air  are  moft  intenfe,  the  active  not  fo)  Water 
is  very  moift  and  cold ;  Air  is  warm  and  very 
moift.  Heat  is  of  the  greateft  Adlivity  and 
leaft  Refiftence^  they  mean  the  Refiftence  which 
the  Philofophers  call  privative^  and  not  pofi-- 
tivCy  which  latter  is  always  equal  to  the  Acti- 
vity. Dryness,  on  the  other  hand,  is  of 
the  leaft  Activity,  and  the  greateft  Refiftence. 
To  the  Adlivity  of  Heat,  Cdtd  approaches 
the'  neareft;  hut  it's  Refiftence  is  greater. 
Moisture  is  more  potent  in  Ad;idn  than 
Drynefs,;  but  not  in  Refiftence. 

Thefe  are,  according  to  the  old  Account, 
the  Proportions  fubfifting  between  the 
Elements.  Por  if  Fire,  they  laid,  had 
refifted  in  the  fame  Proportion  that  it  afts,  it 
had  long  fince  confumed  or  fwallowed  up  the 
reft.  But  fince  it  i^  fo  ordered  by  Nature, 
that  every  one  of  thefe  fliould  ad:  upon  it's 
contrary,,  from  this  mutual  AcSion  arifes  the 
Temperature  of  all  Mixtures,  as  well  in  Na- 
ture, as  the  Works  of  Art;  as  may  be  feen  in 
the  Preparations  of  the  Shops.     And  becaufe 

the 
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the  Elements  are  thus  formed  and  difpofed  for 
Mixture,  their  Quahties  are  diftinguifhed  into 
active  and  paffive.  Heat  and  Cold  have  the 
Nature  of  an  agent;  Moifture  and  Drynefs  of 
a  patient;  becaufe  by  their  Means  the  fubje6t 
Matter  is  difpofed  to  receive  the  Form  of  a 
Mixture;  in  other  Refpefts  they  are  Agents^ 
tho',  as  I  obferved  before,  in  an  inferior  De^ 
gree;  In  fine,  it  is  fo  ordered  in  every  Mix- 
ture, that  it's  Bulk  and  Corpulency  fhould  be 
taken  from  Earth  and  Water  :  But  it's  Force 
and  Power  of  Ad:ion  from  the  other  Ele- 
ments. If  one  Element  is  too  predominant: 
in  x\Q:ion,  there  will  be  no  Mixture,  but  ra- 
ther the  Generation  of  a  fimple  Element :  If 
they  engage  with  equal  or  not  very  unequ^ 
Forces,  a  Mixture  will  enfue.  For  the  Mix^ 
ture  is  neither  Water  nor  Fire,  but  a  third  or 
diftind:  Thing,  containing  in  itfelf  the  Nature 
of  the  Elements  compounded^  but  in  an  infe* 
rior  Degree.  AH  Mixture  is  the  Generation 
of  a  Thing  mixed,  which  that  it  may  hap** 
pen,  there  muft  be  a  Concourfe  of  the  Elc-r 
ments  into  one  Place;  a  Divifion  of  the  fame 
into  their  leaft  Particles ;  and  laftly,  a  Re-ac-^ 
tion,  wherein  by  the  mutual  Attrition  of  eacli 
other  all  Things  are  corrupted  or  altered  from^ 
what  they  were,  and  fomething  is  generated 
quite  anew. 

The  Moderns  agree  pretty  well  with  the 
Antients  in  what  relates  to  the  Dodrine  of 
Mixtures   in    general,    tho',  vdth  Regard   to 
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El^Bents,     their    Terms    and    Notions    are 
fomewhat  different. 

They  fay,  with  the.  Antients,  that  with 
Refped:  to  Mixtures,  it  is  impoffible  to  dif- 
cover  the  Virtues  of  any  Body,  or  how  mixed 
Bodies  of  any  Kind  ftand  related  to  the  hu- 
.man  Body  either  for  the  Prefervation  of  it's 
Fundlions  entire,  the  reftoring  them  when 
loft  or  impaired,  or  for  the  total  Deftrud;ion 
thereof,  till  we  know  the  Pi'inciples  of  which 
they  conlift,  Wherefore  having  difcovered  by 
various  ways,  the  Parts,  into  which  all  Bodies 
are  refolved  by  a  true  chymical  Analyfis^ 
they  look  upon  fuch  fimple  Parts,  to  be 
folely  'Elements  or  Principles  of  which  the 
piore  antient  of  thefe  Inveftigators  reckoned 
five,  that  is  to  fay,  a  ^firit  or  Mercury^  Sul^ 
phur,  Salf^  Water ^  znd  Earth; 

If  Wine;  for  Inftance,  were  diftilled  in  a 
proper  Alembick,  a  burning  Water,  or  Spirit 
would  firft  arife,  next  an  infipid  Water,  which 
they  call  Phlegm ;  a  thick  vifcid  Mafs  alone 
remaining  in  the  Still.  This  they  put  into 
another  YeiTel,  or  Retort  v/hich  being  expo- 
fed  to  a  more  intenfe  Heat,  a  fmall  Portion  of 
Phlegm  comes  over  firft,  then  an  acid  Water, 
which  according  to  them  is  ftiled  Spirit  or 
Mercury-,  .next 'a  fat  oily  , Subftance  called 
Sulphur^  what  remains  ftill  in  the  Retort  is 
hurnt  to  Aflies  in  an  open  Fire.  Thefe  Aihes 
^rc   thrown  into  an  Ecirthen  VeiTel  with  a 

proper 
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proper  Quantity  of  boiling  Water,  which  they 
impregnate  with  Salt,  this  Water  being  fil- 
trated through  Cap-paper,  and  afterwards 
evaporated  leaves  the  Salt  at  the  Bottom.  The 
other  Part  of  the  Ailies,  which  the  Water 
does  not  take  up  is  termed  Earth,  or  Caput 
?norfuum. 

Of  thefe  five  Su^ftances,  the  Chymtjis  have 
reckoned  two  to  be  ^^/tj^  Water,  and 
Earth 5  and  three  ^^/i;^.  Spirit,  Sulphur, 
and  Salt^  on  thefe  laft  they  thought  the 
whole  Virtue  and  Efficacy  of  mixed  Bodies 
depended. 

Ii^  this  Analyf.s  we  may  obferve,  that  there 
is  a  twofold  Spirit  3  one  oily  and  inflamma- 
ble, which  rifes  by  a  gentle  heat  and  is  termed 
Spirit  of  Wine-,  another  acid  and  penetrating 
like  that  of  Vinegar.  Befide  thele  the  Chy- 
mifts  give  the  Name  of  Spirit  to  other  pene-? 
trating  Liquors,  obtained  from  the  Parts  of 
Animals,  fuch  as  the  Spirit  of  Urine y  Harts- 
Horn^  Bload,  and  fuch  like  Subftances.  But 
the  later  Chymifts  have  banifhed  thefe  Spirits 
from  the  Number  of  their  Principles  as  being 
nothing  elfe  but  Sulphur  or  Salt  diffolved  in 
Water.  Thus  Spirit  of  Nitre,  and  others  of 
that  kind,  are  only  acid  Salts  in  Water ;  Spi- 
rit of  Hart'sTplDrn,  or  Urine,  alkaline  Salts, 
and  Spirit  of  Wine,  or  Turpentine,  an  ^ethereal 
attenuated  Oil. 

Some  of  the  Moderns  deny  likewife,  that 
cither  Sulphur,  or  Salt  deferve  the  Name  of 
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Principles,  or  Elements,  as  not  being  the  moll 
iimple  Subftances  produced  by  Chymiftry. 
For  Sulphur  when  treated  v/ith  due  Care  may 
be  refolved  into  5^//,  Wat§ry2.x)A  Earthy  as  is 
evident  by  diftilling  fetid  dillilled  Oils  feveral 
Times  with  quick  Lxme^  which  by  this 
Treatment  yield  in  large  Quantities,  a  volatile 
Salt  diffolved  in  Phlegm,  together  with  a 
Caput  Mortiium  or  Earth.  Likewife  aetherial 
Oils  are  only  fat  thick  Oils,  like  thofe  of 
Olives,  attenuated  by  Salts  and  diffolved  in 
Water,  as  may  be  proved  by  thefe  two  Ex- 
periments: If  pil  of  Olives  or  any  others  of 
ithat  Kind,  be  mixed  with  a  fermenting  Liquor 
fuch  as  a  Solution  of  Honey  in*Water,  the 
whole  will  be  converted  into  an  inflammable 
Spirit.  And  if  a  Quart  of  Spirit  of  Wine, 
diluted  with  fix  Quarts  of  common  Water  be 
expofed  in  a  cold  Place  to  the  open  Air  the 
volatile  Salts  will  fly  off,  and  leave  Drops  of 
Oil  fwimming  at  the  Top,  which  are  in  all 
Refpe£t  the  fame,  as  Oil  of  Olives  or  Almonds, 
Salt  has  no  better  Title  to  a  Principle  thaa 
Sulphur ^  becaufe  it  may  by  proper  Manage- 
meht  be  at  length  reduced  to  Earth  and 
Water.  Thus  Nitre  by  Difliillation  may  be 
almoft  wholly  reduced  to  an  acid  Spirit,  but 
if  it  be  burnt  with  Tartar,  or  charcoal  Duft 
it  becomes  an  Alkaline  Salt  called  iSxed  Nitre. 
This  if  fuffered  to  run  fer  Deliquium^  and 
being  afterwards  filtrated  through  Cap-paper, 
wiirieave  a  large  Quantity  of  Earth  behind^ 
and  if  the  fame  Liquorbe  aiftilled  to  Drynefs^ 

a  large 
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a  large  Quantity  of  infipid  Water  will  come 
over,  and  the  Salt  remaining  at  the  Bottom, 
of  the  Retort,  will  have  loft  a  great  Part  of 
it's  firft  Quantity.  If  this  Operation  be  re- 
peated, nothing  will  at  length  remain  but 
Earth.  Again  the  Vitrification  of  Alkaline 
Salts  feems  to  be  nothing  but  the  Converfion 
of  the  fame  into  Earth  more  compadt  and 
lefs  porous.  For  Glafs  in  other  Refpects,  has 
no  Qualities  different  from  thofe  of  'Earth. 

What  we  have  proved  by  Experiments 
made  by  refplving  Bodies,  may  be  farther 
confirmed  by  others  relating  to  their  Forma- 
tion or  Compofition,  and  particularly  by  Van 
Helmonfs  fanious  Experiment  on  the  Willow, 
which  has  been  often  quoted  by  fucceeding 
Authors.  He  took  about  two  hundred 
Pounds  of  Earth  dried  in  an  Oven,  and  put 
it  into  a  Veffel  covered  with  an  Iron  Lid  full 
pf  Holes.  In  this  Earth  he  fet  a  Branch  of 
Wi)low  weighing  about  five  Pounds,  which 
foon  took  Root,  and  grew  fo  much  that  in 
eight  Years* it  weighed  one  hundred  a|id  fixty 
Pounds,  the  Earth,  it  ftood  in,  during  thi^ 
Time,  having  loft  only  a  few  Ounces,  fo  that 
the  whole  Increafe  of  the  Tree  muft  have 
been  owing  to  Rain-water,  and  a  very  fmall 
Proportion  of  Earth  (this  Author  feems  tq 
have  forgot  Air,  as  a  Principle  of  Vegetation 
but  of  this  by  and  by)  and  therefore  fays  he, 
(ftill  in  the  Style  of  a  Chymift)  the  Salts  and 
Sulphur  therein  muft  have  been  compofed  of 
thefe  Elements  alonco 

The 
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The  Experiments  of  this  Kind  made  by 
the  illuftrious  Mr.  Boyle ^  on  fmall  Sprigs  of 
Mint,  Marjoram,  Pennyroyal,  Baum,  ^c, 
are  more  to  be  depended  on,  being  fet  in  clear 
Water,  they  increafed  in  a  fhort  Time  to  dou- 
ble their  jfirft  Weight,  and  being  afterwards 
diftilled,  they  yielded  the  very  fame  Princi- 
ples, which  they  would  have  done  had  they 
grown  in  the  moft  proper  Soil  -,  from  whence 
it  is  plain  that  Salt  and  Oil  owe  their  Origi- 
nal to  Water  and  Earth. 

Water ^  and  Earth  do  in  the  ftridteft  Senfe 
deferve  the  Name  of  Principles;  but  in  the 
Formation  of  mixed  Bodies,  a  third  Principle 
(and  why  not  a  fourth)  muft  neceifarily 
concur  with  them.  For  as  they  are  of  them- 
felves  wholly  inadlive,  fomething  muft  be  fup- 
pofed  to  give  them  their  Motion  and  Activity, 
without  this.  Water  would  immediately  turn 
to  Ice,  and  as  there  are  few  Bodies,  out  of 
which  Fire  may  not  be  drawn,  it  is  evident 
that  there  ipuft  be  fome  aftive  moveable 
Principle  in  them  all,  to  which  the  Motion 
of  the  other  Parts  is  owing.  Therefore  tho' 
this  Principle  lliould  not  fall  under  our  Senfes 
in  the  fame  Manner  as  the  others  do,  that 
can  be  no  Reafon  for  doubting  pf  it's  Ex- 
iftence,  fmce  it  muft  concur  in  the  Compo- 
iition  of  all  Bodies,  which  if  they  were  made 
of  Water  and  Earth  alone,  would  remain  for 
ever  without  any  Virtue  or  Energy.  This 
,they  rnufl  •  receive   froin  another    Principle, 
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"and  according  to  the  different  Combinations 
of  all  the  three.  Bodies  are  formed  with 
different  Prqperties  and  Powers.  Thefe  Wri- 
ters therefore  acknowledge  three  fimple  Sub- 
flances  in  Bodies,  which  are  properly  Ele- 
ments or  Principles.  Ovi^  .ABive,  which 
may  be  termed  Fire,  and  two  f^JJive, 
Water  and  Earth.  From  the  mofl  fim- 
ple Union  or  Connexion  of  thefe  three.  Salt 
arifes,  w^hich  is  therefore  looked  upon  as  the 
mofl  fimple  of  all  mixed  Bodies.  The  next 
to  that  is  Sulphur  or  Oil  made  by  the 
Union  of  the  three  Principles  aforefaid  and 
of  Salt  ;  thtfe  fecondary  Elements  may  be 
ftyled  Chymicaly  as  to  the  Prwiary,  the 
Reader  perhaps  will  wonder,  that  in  all  thefe 
different  Accounts  of  the  Chymifts,  they 
none  of  them  mention  Air  as  one.  Is  it  be- 
caufe  they  cannot  fee  it  at  the  Bottom  of  sl 
Crucible;  or  that  they  acknowledge  nothing 
for  a  Principle,  but  what  the  Fire  leaves  be- 
hind ?  that  cannot  be  the  Reafon,  for  they 
allow  Fire  itfelf  to  be  an  Element,  however 
it  may  be  concealed  from  the  Obfervation  of 
their  Senfes,  which  yet  is  not  fo  much  the 
Cafe  of  Air,  as  they  muft  perceive  if  they 
attend  to  every  Stage  or  Degree  of  their  own 
Operations,  or  even  the  common  Effedts  of 
Fire  in  difcovering  x\ir,  as  a  Principle. 

Let  them  put  JVine^  as  aforefaid,  into  any 
Veffel,  and  heat  it,  what  are  the  firfl  Steams^ 
which  arifeinthe  Veffel,  but  the  aerial  Par- 
ticles 
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tides  of  the  Fluid,  which  upon  loofening 
it's  Conipofition  by  the  Approach  of  Heat, 
are  the  readieft  to  break  away  the  firft. 

Let  them  look  into  a  great  brafs  Caldron  full 
of  "Water  any  confiderable  Time  before  it  boils, 
and  they  will  even  fee  thefe  Particles  of  Air 
raifed  by  the  Operation  of  their  own  Element, 
Fire  afcending  by  Millions  from  the  Bottom 
and  Sides  of  the  Kettle  toward  the  Surface. 
Did  they  never  obferve  in  a  Coal-Fire,  that 
when  the  Channels  or  Flakes  of  the  Mineral 
come  to  be  opened  and  loofened  by  Heat  how 
the  Air  v/ill  break  away,  an4  carry  on  the 
"Flame  in  a  Stream  like  the  Blaft  of  a  Blow- 
pipe ?  The  fanie  may  be  obferved  in  the 
Burning  of  Wood.  Nor  is  it  to  be  imagined 
that  there  is  any  natural  Body  which  is  po- 
rous, but  what  contains  in  it  aerial  Particles  ; 
|:he  fame  may  be  affirmed qf  aqueous,  vegetable 
and  animal  Subftances.  But  if  thefe  Fire^ 
men  cannot  edify  by  Experiments  in  their 
pwnWay,  as  being  too  familiar  to  be  noticed, 
or  elfe  below  their  Obfervation  :  There  are 
Experiments  of  another  Sort  to  prove  the 
Matter  in  Queftion.  Let  different  Liquors, 
as  Aky  fmall  Beer,  and  Water  be  put  into 
three  different  GlafTes,  and  fet  within  the 
Receiver  of  an  Air-pump,  and  upon  ex- 
haufting  the  fame,  the  Ebullition  of  the 
Liquors  will  fhew  the  Proportion  or  Quan- 
tity of  Air  contained  in  each.  Put  a  wrink- 
led j€hn-r0k    into    th^  fame   VelTel,    andt 

upon 
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upon  exhaufdng  it,  as  before,  the.  Air  coix- 
tained  in  the  Subftance  of  the  Fruit  fliail 
expand  itfelf,  and  vifibly  fill  up  every  Wrin- 
kle. In  a  Word  without  the  internal 
Mixture  and  Adtion  of  the  x\ir  there  could 
be  no  fuch  thing  as  animal  Life,  or  Vegetathn, 
If  therefore  this  Principle  be  not  only  dilHn- 
guifhable  in  itfelf  from  the  other  ElemexitS3, 
but  alfo  univerfally  dillributed  to  natural 
Bodies,  to  fluid,  vegetable,  and  animat 
Subftances,  it  anfwers  to  Arijlotles  Definition^ 
which  is  a  very  juft  one ;  and  therefore  is 
truly  an  Element :  For  he  fays.  Lib.  iii.  Di 
Ccelo,  C.  3.  Text  31.   E^«  ra  ^0/%5/oy  twv  cw/x^twi;. 

Having  thus  reftored  the  Element  of  Air 
to  it's  Place,  and  Dignity,  we  may  i^eckofi: 
with  the  great  Philofopher  aforementioned^ 
tiiG  primary  or.  real  Elements  to  he  four ^  E  a  r  t  h  ^ 
Air,  Water,  and  Fire  ^  and  the  Secondary^ 
or  Elements  by  Coiirtejy,  which  were  in- 
vented fcy  the  Chymifls  only  two,  namely  ^ 
Salt  and  Sulphur.  For  though  they 
generally  reckon  five  of  their  own,  to  wit 
Bpirity  Phlegm,  Sulphury  Salt,  Earthy  as 
afore  mentioned,  yet  after  enumerating 
thefc  as  Principles,  vulgarly  fo  called,  Dr. 
Friend,  in  his  Chymijlryy  makes  this  juft 
Remark  upon  them :  **  Ita  plerumque  dif- 
CrimiRari,.-  &  definiri  folent  Partes,  quas  ex 

Gorporibus 
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Corporibus  elicit  Ignis  Chymicusy  quae  igitur 
apud  Univerfos  fere  hujufce  Difciplini 
Sedlatores  pro  Principiis  habentur.  Hoc 
quam  male  iis  coiiveniat  Noinen,  non  Opus 
eft,  ut  fufius  exponam :  quae  nee  in  omnibus 
Corporibus  reperiri,  ilec  in  fe  invicem  mu- 
tari  non  pofle,  ipfi  ftatim  videbitis.  Et- 
enlm  hsc  omnia,  quae  tanquam  Elementa 
vulgo  jactantur,  fola  efficit,  Igne  admoto^ 
^extufce  Diferepantia :  ut  idem  Sanguis  per 
diverfa  Organa  tranfufus  fuccos  conftituit^ 
qui  nee  Odore,  nee  Sapore,  nee  etiam  Corn- 
page  confentiunt/*  Trcelecliones  Chy?nic6py  P. 
ii. 
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A  more  particular  jyejcription  of  the  Elements^ 
ajid  their  fever al  Properties  and  Operations ^ 
as  the  Principles  of  Bodies. 

Article  I.      0/    F  I  R  fi.  ^ 

THE  Moderns  reckon  elementary  FiRfi 
to  be  the  firft  Principle  of  Bodies,  as 
being  that,  from  vvhence  all  the  Reft  receive 
ih^iv  ABivity,  It  is  of  itfelf  a  fimple,  and 
moft  fubtle  Body  in  a  continual  fwift  Mo^' 
tion,  filling  in  Conjunftion  v/ith  the  Air, 
ind  eafily  forcing  its  way  through  the  Pores 
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of  all  other  Bodies.  It's  immenfe  Sub  til  ty 
is  evident  from  this,  that  it  penetrates  all 
Bodies  whatfoever  :  and  it's  fwift  Motion, 
from  that  Rapidity,  v/hicli  it  is  capable  of 
communicating  to  them. 

Its  Force  is  in  Proportion  to  the  Quantity 
of  it  any  where  collected.  In  the  Sun, 
which  is  looked  upon  as  a  vaft  Congeries 
of  this  Subftance,  its  Motion  is  moft  violent. 
In  culinary  Fires  the  Quantity  and  Motion 
of  it  are  not  fo  great,  but  flill  greater  thaa 
in  fpirituous  and  volatile  Liquors,  where 
it  is  hardly  to  be  perceived  except  when  they 
are  fet  on  Fire.  Not  only  all  Motion^  but 
all  Heat  alfo  is  owing  to  it,  which  as  it 
exifts  in  Bodies,  is  nothing  but  the  exceffivd 
Motion  of  their  Parts.  It  is  too  fiibtle  and 
adtivje  ever  to  be  collefted  pure  in  chyjitical 
iVnalyfes :  wherever  it  is  found,  it  is  always 
unit6d  with  Water  and  Earth  in  Salts  and 
Sulphurs  ^  and  is  fometimes  concentred  in 
Bodies  in  fo  great  Quantities  as  coniiderably 
to  encreafe  their  Weight,  as  is  evident  in  cal- 
cined Antimony i  where  ther©  is  an  Addition 
made  of  almoft  a  fifth  Part. 

Article  II.     Of  AIR. 

Air  has  been  reckoned  an  Element  ever 
fince  the  Time  of  Empedocles^  in  which  Opi- 
nion he  was  followed  by  Arijlotle  and  the  Pe- 
ripatetkksy  who  contended^,    that   it  entered 

into 
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into  the  Compoiition  of  all  Bodies :  It  evert 
gives    Activity  to   Fire,    which  could  never 
flame   without  it.     For  which  Reafon,  one 
would  the  more  wonder,  that   it  fhould  of 
late  have  been  excluded  from  its  Rank  among 
the    Elements^    by   feme    doatirig    Chymtjis-y 
iince   without    it,     their  Element   of    Fire 
itfelf  would   have  laid   dormant,    sind   they 
could  never   have   made  yfe   of   their  own 
FurnaceSo     It  enters  into  the  Pores  of  all  sta- 
tural and  artificial  Bodies,    fince  even  Glafi 
and  Metals  have  their  Pores:    It  pervades  the 
Subftance  of  all  Animals,  ^ndin  thofe  of  at 
more  perfedl   Form,  it  is  received  in   great 
C^antities,  and  minifters  Support  continually 
by   the  Pump   of  the  Lungs:    In  much  the 
fame  Manner  as  it  is  received,  tho'in  an  inferioi* 
Degree  by  Vegetables,  by  Means  of  their 
Pipes  and  Trac/i^as.     To  give  a  general  Defi- 
nition, Air  is  that  pellucid  Body,  which  eve- 
ry where  furrounds   the  Earth,  and  minifters 
Life  to  the  whole  Creatioru     It's   particular 
Qualities  or  Properties  are  fuch  as  thefe  :  It  is 
I.  A  Liquid,  but  not  like  Watery  a  Liquid 
that  can  be  congealed.     2l  It  is  rnuch  lighter' 
than  Water,  butyet  not  void  of  Weight,  Wa- 
ter being  840  Times  the  heavier.     3.  From 
this  its  Texture,   it  may  be  rariiied   or  con- 
denfed,    whereas    the  Condenfatidn  of  Water 
feems     impoffible    to    be  effedred     hy    any 
human  Art.      4.   Air   has   a   Springinefs,    or 
ekftick    Force.    5.     It   is  pellucid,    and  (a 
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minifters  to  the  Tranfmiilion  of  Light.  6. 
It  is  the  great  Inftrument  of  Refpiratioii^ 
and  ferves  to  make  the  Element  of  Fire 
ufeful,  by  kindhng  it  to  a  Flame. 

Article  III.     Of  WATER. 

Elementary    IVafe?^  is    a    iimple,    liquid, 
xnfipid  inodorous  pellucid  Subftance,  without 
Smell.    Its  Fluidity  is  entirely  ov^^ing  to  the 
Adiion  of    Fire,    and  when  that  Action  is 
very    great,    its    Parts  are   aftually  divided, 
and  the  whole  turned  to  Vapour,   but  when 
it   is  very  fmall  (I  jChould  rather  think  none 
at   all)  they  cohere  ftrongly  and  turn  to  Ice, 
This    Element    of  Water  the   Chymijis  call 
Phlegm^    and  they  think  it  coniifts  of  fmall 
fmooth  Particles,    of   an  oblong  or  elfe  oval 
Figure,    and  perfed;ly    rigid   and    Inflexible. 
From  the   Minutenefs  of  it's  Particles  it  ea- 
lily  penetrates  the  Pores  of  almofi:  all  Bodies. 
An  oval  Figure  feems  more  agreable  to  the 
Fluidity  and  Motion  of  Water  than  a  fphe- 
rical,  and  likewife  to  the  Solidity,  we  obferve 
in    Ice,    (perhaps   in    this    Cafe  the  oblong 
Figure  is  preferable   to  both,)   the  Points  of 
Contad:   being  too  few  in  fpherical    Bodies 
to  form  fo  ftrong  a  Coheiion,  They  obferve, 
on  the  other  Hand,  that  v/ere  it's  Particles 
angular    and   flexible,    they  would    be    too 
wealc"  to  diiTolve  Salts,    and  would  likewife 
be  too  much  rsfifted :    but  as  their  Surface 
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oth  they  can  eafily  enter  the  Pores 
s,  and  afterwards  as  eafily  feparate 
arts,  that  is  diffolve  them.  The 
of  Tafte  or  Smell  in  Water,  feems 
owing  to  the  Smoothnefs,  Obtufenefs, 
alneS  of  it's  Particles,  which  cannot 
fcate  the  Nerves  of  the  Tongue  and 
oftrils,  jtjie  Fluidity  of  Water  arifes  in 
Part,  from  the  fame  Caufe,  the  Figure  of 
it's  Particles,  and  from  their  eafy  Motion  in 
the  Warm  Air,  contained  in  the  Spaces 
between  them. 

Article'IV.     0/ earth. 

Elementary  Earth  is  the  fame  with  the 
^erra  damnatdy  or  Caput  mortuunii  of  the 
Chymifts;  being  a  fimple,  friable,  porous 
Subftance,  without  Smell  or  Tafte,  con- 
lifting  of  Particles  of  no  regular  Figure, 
and  altogether  unfit  for  Motion.  The  Po- 
rofity  of  Earth  feems  to  arife  from  the  ir- 
regular Figure  of  it's  Particles;  and  as 
thefe  Particles  oftentimes  touch  each  other 
only  by  their  Angles,  the  whole  Mafs 
muft  necelfarily  be  friable.  The  Want  of 
Tafte  and  Smell  may  be  owing  to  their 
Inaptitude  for  Motion,  (in  my  Opinion 
this  is  all  Conjecture,  as  is  a  great  Deal  of 
what  this  Author  advanced,  before,  in  the 
Article  of  Water,  and  the  Form  of  it's 
Particles).     On   thefe   Points  the   Phyjician 
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will  generally  find  his  befl  Information 
amongft  the  natitral  Phlicjj.^: -  . ..  L' pon 
their  Principles  I  iliould  rather  uiink  the 
Want  of  Smell  in  Earth  (next  to  the 
Simplicity  of  if  s  Particles)  to  be  owing  to  their 
Gravity,  which  will  not  fufi:er  them  to  be 
volatilized  like  the  E//^W^  of  lighter  Bodies; 
But  to  return  from  a  Subjec^  not  at  all  fci- 
entifical. 

In  the  Analyfis  of  Bodies  the  laft  Thing 
is  always  this  Principle  of  Earth;  and  in 
their  Compofition  it  feems  to  ferve  as  a 
Bajis  and  Foundation^  for  the  other  Parts  of 
the  Mixture;  and  to  it  the  Drynefs,  and 
Hardnefs  of  Bodies  is  in  a  great  Meafure 
to  be  afcribed. 


Article  V.     Of  SALT. 

Salty  as  has  been  faid,  is  a  mixed  Body, 
but  I  chufe  to  fay  fome thing  of  it  in  this 
Place  after  the  other  Principles;  becaufe, 
in  all  the  common  Solutions  of  Bodies^ 
it  is  ufually  obtained  entire;  and  a  great 
Deal  of  Pains  and  Accuracy  are  required  to 
decompofe  it;  and  reduce  it  to  it's  firft 
Principles.  It  is  alfo  the  Origin  of  Tafte, 
Smell,   and  many  other  Properties  of  Bodies. 

It  may  be  defined  to  be  a  mixed  Body 
formed  by  the  Concretion  of  Fire,  Water, 
and  Earth,  into  a  folid  rigid  Subftance, 
foluble   in  Water  and  to   be  melted  or  run 
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by  Fire.  As  it's  Particles  may  be  concei- 
ved to  adhere  by  large  Surfaces  only.  Salt 
cannot  be  friable  or  crumbled  like  Earth, 
but  requires  a  confiderable  Force  to-  fepa- 
rate  it's  Parts,  which  fly  off  from  one  an- 
other like  thofe  of  Glafs,  with  afenfible  Noife. 
It  becomes  the  Caufe  of  Tafte  and  Smell, 
becaufe  it's  Particles  terminate  in  flrong 
Points,  which  vellicate  the  nervous  Mem- 
branes of  the  Tongue  and  Nofe. 

Salty  which  hath  any  Taflie^  is  reckoned 
to  be  of  three  Kinds,  i.  Acid.  2.  Acridy 
or  Alcalmey  and  3.  Compounded  of  the 
other  two,  called  in  Latin,  Salfalfus, 

Acid  Salt  is  fuppofed  to  be  a  Congeries 
of  inflexible  folid  Parts  of  an  oblong 
Figure,  and  pointed  at  both  Ends.  That 
its  Particles  are  rigid  and  hard,  appears 
from  the  Force,  with  which  it  divides  and 
diflblves  folid  Bodies;  and  their  Sharpnefs 
and  Pungency  are  evident  from  the  Effects 
they  have  upon  the  Tongue,  difi'erent 
from  the  Corrofion  of  acrid  Salts.  Acid 
Salt  is  eafily  diflblved  in  Water  and  after 
this  Solution,  its  Particles  are  equally  dif- 
perfed  through  the  Fluid,  and  have  the  fame 
Tvlotlon  v/ith  it.  Hence  it  appears,  that 
the  Particles  of  both  Subflances  have  nearly 
the  lame  fpecifick  Gravity;  and  that  the  Mo- 
tion of  the  aqueous  Part  is  great  enough  to 
overcome  the  Cohefion  of  the  Parts  of  Salt. 

Concerning    the    Manner  in  which   the 
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Particles  of  acid  Salt  are  compounded  of 
Fire,  Water,  and  Earth,  nothing,  with 
Certainty,  can  be  determined.  Their  Form 
however,  is  generally  that  of  two  Cones 
joined  together  at  their  Bafes.  This  Con- 
figuration is  not  always  the  fame  in  all  acid 
Salts,  but  the  Differences  may  all  be  reduced 
to  three,  the  nitrous  acid,  the  muriatick,  and 
the  'vitriolick. 

The  Word  Alkali  is  derived  from  Kali^ 
the  Arabick  Name  of  a  Plant  from  the  Afhes 
of  which  a  Salt  is  obtained  proper  for  the 
making  of  Glafs;  and  from  thence  it  came 
to  be  ufed  for  all  Salts  got  from  the  Aflies 
of  Plants,  and  afterwards,  for  all  Salts  and 
other  Subftances  whatever,  that  ferment  with 
Acids, 

Acrid  or  Alkaline  Salt,  feems  to  be  a 
Congeries  of  fpherical  Particles,  with  rough 
prickly  Surfaces,  becaufe  of  their  great 
Difpofition  to  Motion,  and  their  corroiive 
burning  Tafte,  the  Points  of  their  Surfaces 
are  fuppofed  to  adt  on  the  nervous  Papillc^ 
of  the  Tongue,  like  fo  many  Files;  v^hereas 
acid  Salt  is  on^ly  pungent.  But  then  by  thefe 
Points,  a  larger  Surface  is  expofed  to  the 
A6tion  of  the  Fire  than  could  otherwife  be, 
and  thus  the  Particles  of  alkaline  Salt  are  very 
volatile,  or  eafily  raifed  by  a  gentle  Heat» 
The  Origin  of  this  Sak  is  probably  from  a 
certain  Conned:ion  of  acid  Points  and  tef- 
reftrial   Particles,  becaufe  in  many   Operati  - 
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ons   of  Chymijlry,  fuch  Salts  arife  from  the 
Mixture  of  2.cid  Salts  and  Earthy  as  we  fee 
particularly  in    the  Fermentation   of    fixed 
Nitre,  and    Fermentation    of  Urine.     Nitre 
being  diflilled  leaves  a   compound  fixed  Salt 
behind  of  the  fame   Nature  with  Sea  Salt ; 
out  of    which  by  a  nicer  Diftillation  -,     an 
acid  Liquor  may  be  extrafted,  without  any 
volatile  Salt,  or    at   leaft    but    a   very  fmaU 
Quantity  J  but  if  the  fame  Salt  be  previoufly 
fermented  and  then  diflilled,  it  yields  a  large 
Quantity    of    volatile    Salt,     and  very  little 
fixed  Salt  or  Acid':,  becaufe  by  Fermentation 
or   Calcination,  the  acid  and  terreftrial  Par- 
ticles  are  intimately  mixed,  the  acid  Spicula 
entring  the  Pores  of  the  Earth  and  fo  forming 
new  Moleculce,     which  are  denfe    and  clofe 
tov/ard  the  Center,  and  prickly  on  the  Sur- 
face, by  the  flicking  out  of  the  acid  Points. 
Such  are  the  Particles  of  volatile  Alkalies, 
of  which  if  a  great  Number  be  joined  toge- 
ther,   they  muft    cohere  very  ftrongly,     by 
Means  of  their  Points,    and  form  Molecule 
of  irregular  Figures,  in  the  Pores  of  which, 
wateiy,    earthy,    fulphureous,    or  acid   Par- 
ticles may  be  received  and  abforbed.     Hence 
it  is,  that  Salts  of  this  Kind  are  feldompure; 
and  as  they  are  very  often  filled  with  Parti- 
cles   of   Earth :    they  refift  the  m.oft  violent 
Degree  of  Fire,  and  will  fooner  melt  than 
be  raifed  by  it,  this  is  the  true  Nature  of  all 
tixed  Alkaline  Salt,  fuch  as  Salt  of  Tartar,  or 
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the  Salts  got  from  the  AJIies  of  Plants^  called 
lixivial  Salts.  If  they  be  impregnated  with 
fulphureous  Particles  they  continue  very  vo- 
latile, and  are  raifed  by  a  fmall  Degree  oF 
Fire;  as  we  feci^  Salt  of  Urine,  Harts-horn, 
and  others  got  from  Animals.  Acrid  Salts 
cafily  meet,  when  they  are  expofed  to  a  moift 
Air;  when  they  are  thus  melted,  they  be- 
come Lixivia^  and  take  the  Name  of  Oka 
fer  DeUquhim,  Thus  you  have  Oil  of  Tartar 
per  Deliquiumy 

Volatile  alkaline  Salts,  diluted  with  Water 
are  called  volatile  urinous  Spirits,  fuch  as  the 
volatile  Spirit  of  Urine,  of  Harts-horn,  Blood, 
and  others. 

The  Salfdlfus^  or  third  Kind,  is  compofed 
of  Acid,  and  Alkaline  Molecules  united 
together,  and  the  Figure  of  it's  Particles 
is  chiefly  owing  to  the  Kind  of  Acid,  that 
enters  it's  Compolition.  The  Impreflion, 
which  thefe  Particles  make  upon  the  Tongue 
is  more  dull  and  languid  than  that  made 
by  acid  or  acrid  Parts  alone,  becaufe  the 
Moleculce  formed  by  the  Union  of  thefe  are 
larger  in  Bulk,  and  confequently  lefs  difpofed 
to  Motion  and  therefore,  tho'  there  is  a  greater 
Quantity  of  Aculei  or  Points,  in  one  of  thefe 
Molecidce  than  in  the  former,  yet  their 
Eulk  makes  them  lefs  capable  of  entering 
the  Pores  of  the  Skin  and  vellicating  the 
nervous  Papillcey  than  when  they  are  in  a 
•disjoined  State. 
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The  Tafte  of  thefe  Salts  is  termed  SalinCy 
and  varies  according  to  the  Difference  of 
the  acid  or  Alkaline  Particles,  which  com- 
pofe  thenij  according  to  the  Thicknefs  of 
the  Spicida^  their  Number,  and  other  Parts 
wliich  may  be  mixed  with  them. 

That  this  is  the  true  original  of  this 
Kind  of  Salts  is  evident  both  from  the  ar- 
tificial Compofition  thereof,  from  acid  and 
acrid  Particles  blended  together,  and  from 
the  Refohition  of  them  into  the  Same.  Thus 
by  pouring  Spirit  of  Nitre,  of  Sea  Salt, 
or  of  Vitriol,  on  Salt  of  'Tartar  no^w  Salts 
are  produced  exaftly  of  the  fame  Appear- 
ance with  Nitre,  Sea  Salt,  and  Vitriol ; 
and  by  analyfing  thefe  three  Salts,  the 
effential  Salts  of  Plants,  Sal  Ammoniacum, 
and  others,  an  acid  and  alkaline  Salt  may 
be  obtained,  in  iom.^  fixed,  in  others  volatile. 

Article  IV.     Of  SULPHUR. 

What  the  Chyrnijh  call  Oil,  or  Sulphuric 
not  a  limple  Subftance,  but  a  Body  com- 
pounded of  Fire,  Water,  Earth,  and  Salt. 
But  v/e  chufe  to  fay  fomething  of  it  here  in 
it's  collefted  State,  as  it  is  moil  commonly 
feparated  thus  entire  in  the  Operations  of 
Chymiilry,  and  is  with  fome  Difficulty  re-^ 
folvable  into  it's  component  Principles; 
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It  may  be  defined  to  be  afMtd^  vifcid,  in^ 
■flammable  t?' an  [parent  Body    ^without    Tafte  or 
Smell,  (though  by  mixmg  it  difFerently  with 
Salts,  thefe  fenfible  Qualities  are  produced) 
compounded  of  Fire,  Water,    Earth  and  Salt, 
And  it  may  be  conceived  to  conlift  of  many 
Flakes  or  Floccidi^    each   of  which    is   again 
made  up  of  fmall  flexible  Filaments  formed 
of  the  four  Principles  before -mentioned,   by 
Fermentation,  whether  that  be  in  the  Bowels 
of  the  Earth,  or  in  the  Bodies  of  Flants,  and 
Animals,     Thus  an  aromatick  Plant  growing 
in  Water  will   by   Diftillation   yield  an   Oil, 
which  could  never  have  been  obtained  from 
the  Water  in   which   it  fcood.     And  all  Oils 
may  by  Art  be  refolved  into  Water,  Earth,  and 
Salt,     From  thefe  Filaments   varioufly   con- 
creted  arife  the   Flakes   already   mentioned, 
which  are  of  different  Thickneffes,    and    in 
the  Pores  thereof  is  lodged  the  Element  of 
Fire,    which  alfo  runs   in   Rivulets    through 
their  Interftices.    Upon  thefe  depend  the  fpe- 
cifick  Levity,  Inflammability,  and  Fluidity  of 
Oil;  but  as  notwithftanding  the  inteftine  Mo- 
tion caufed  by  Fire,  the  Fhcculi  ftill  adhere, 
in  fome  Mcafure,  together,  this  Fluid   mufl 
be  more  vifcid  than  any  other. 

From  what  ha^  been  faid  concerning  the 
Nature  of  Alkaline  Salts,  and  the  Figure  and 
Strudure  of  the  oily  Fhcculi,  it  is  eafy  to  con- 
ceive why  all  Alkalies  diffolve  Sulphurs.  For 
.fince  the  Alkaline  Particles  are  jpherical  and 
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prickly^  they  .cannot  enter  the  Interftices  of 
the  FloccnU  without  carrying  away  fome  of 
them  from  the  reft,  and  thus  by  by  Degrees, 
they  diflblve  them  totally.  But  the  denfe, 
rigid  and  conical  Moleculae  of  the  Acids  being 
forced  into  thefe  Interftices,  increafe  the  Den- 
iity,  and  fti-engthen  the  Texture  of  the  Floe-- 
cult',  and  from  the  Denfity  of  thefe  and  the 
acid  Spicula  mixed  with  them,  arife  the  diffe- 
rent Kinds  of  Sulphurs, 

Sulphurs  formed  in  the  Earthy  of  Fire,  acid 
Salt,  Water  and  a  very  fine  Earth  are  termed 
Bitumens,  And  Bitumens  diffolred  in  a  large 
Quantity  of  Water  form  the  mineral  Oils^  or 
Petrolea,  But  if  they  are  mixed  with  Earth 
and  Salty  the  folid  Bitumens  are  produced, 
differing  from  one  another  in  Degrees  of  Pu- 
rity, according  to  the  Quantity  or  Groffnefs 
of  the  Earth,  or  different  Degrees  of  Mix- 
ture. Thus  fci/Jil  Coals,  Jet,  Amber,  and 
the  common  Bitumens  and  bituminous  Earths 
are  produced.  If  there  be  but  a  fmall  Quan- 
tity of  Earth  and  much  acid  Salt,  the  common 
mineral  Sulphur  or  Erimjione  is  forriied. 

If  the  mineral  original  Bitumen  is  joined  to 
fufible  Earth  capable  of  Vitrification,  it  com- 
municates to  it  a  mciallick  Form  5  that  is  the 
Sounds  Bright nefs^  Softnefs^  Ductility ^  and  all 
the  other  fenfible  Qualities  of  Metals. 

This  Origin  of  mineral  Bitumens  may  be 
confirmed  by  many  Experiments.  If  a  Mix- 
ture of  equal  Farts  of  Oil  of  Fitriol  and  Oil 
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of  Turpentine  be  digefted  together  for  a  con- 
fiderable  Time,  in  a  very  gentle  Heat,  and  af- 
terwards diftilled  in  a  Retort^  there  come 
over  firft  a  yelhwijh  Liquor  refembling  Petro- 
leum both  in  Smea^  and  Coniiftence.  What 
remaiiis  in  the  Retort  is  at  firft  a  foft  Bitu- 
men, and  afterwards  turns  bto  an  bard  black 
Mafs,  eafiiy  inflariimable,  and  when  burnt 
fmeiling  exaftly  like  fcfjil  Coal. 

But  if  the  Diftillatioti  be  continued,  a  white^ 
acid  LiquQr  will  next  be  obtained,  which  by 
ftanding  lets  fall  a  grey  Powder^  w^hich  is  true 
common  Brimfione  ;  a  'yellow  Subftance  of  the 
hke  Nature  adhering  likewife  to  the  Neck  of 
the  Retort,  what  is  left  behind  being  a  black, 
fhining,  light  Subftance,  difpofed  in  thofe  dif- 
gregated  Strata,  like  Talck,  in  which  by  the 
Help  of  the  Loadftone,  Iron  may  be  difco- 
vered.  Thus  therefore  all  thefe  Bitumens 
may  be  artificially  produced  ;  and  the  Analyfis 
of  the  natural  ones  further  confirms  the  Man- 
ner of  their  Formation. 

Thus  the  Chymijis  have  fhew^n,  that  Metals 
are  nothing  hul  bituminous  ^x^b^ta'^c's.s,  which 
have  undergone  a  long  Digejiion  ;  for  by  de- 
priving them  of  their  Sulphur^  they  are  re- 
duced to  Ashes,  and  then  to  Glass,  this  is 
eafiiy  feen  in  the  imperfeB  Metals.  For  if 
any  of  them  be  expofed  to  a  long  Heat,  and 
efpecially  to  the  Rays  of  the  Sun,  collefted  by 
a  large  burning  Glafs,  the  fulphureous  Prin-^ 
ciple  files  off,  and  only  a  Calx  or  A(hcs  will  be 
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left  behind,  which  AJhes  in  a  more  vehement 
Degree  of  Fire  are  prefently  vitrified,  and  by 
reftoring  the  Sulphur^  this  Glafs  may  be  again 
reduced  to  MetaL 

Again  the  inflammable  Subftances  in  Ani-- 
mals  and  Vegetables  conlift  of  a  different  Com- 
bination of  the  Principle  of  Sulphur^  and  acid 
Salt,  For  the  0//,  or  Sulphur  in  thefe  is 
formed  by  a  fmall  Portion  ot  Earth  joined  to 
ELEMENTARY  Firey  acid  Salt,  and  Water. 

This  Oil  when  joined  to  an  acrid  Salt  pro- 
duces Gums  :  When  joined  to  a  fine  Acid^ 
and  a  new  Acceffion  oi  fiery  Particles,  it  pro- 
duces effentialOih^^  and  inflammable  Spirits  ; 
but  if  the  Acids  are  more  grofs  by  Reafon  of 
a  larger  Quantity  of  Earth  joined  with  them, 
it  forms  Resins.  Their  Property  is  to  diflTolve 
in  Spirit  of  Wine,  The  Texture  of  re^l  Re- 
fins  is  known  from  the  artificial  Compofition 
of  fuch  Subftances.  By  mixing  Spirit  of  Wine 
with  volatile  Spirit  of  Urine,  we  obtain  a  mu* 
cilaginous  Concretion,  or  thin  Gum,  Oil  of 
Olives  and  Salt  of  Tartar  melted  together, 
make  a  kind  of  Soap  or  thick  Gum :  and  if 
Spirit  of  Wine  be  digefted  for  a  long  Time, 
with  Oil  of  Vitriol^  and  then  diftilled,  an  in- 
flammable Oil  is  obtained,  refembliag  in 
Smell,  and  other  Qualities,  the  ejfential  Oil 
of  Plants^  a  true  Resin  being  left  behind  in 
the  Retort. 

In    Animals  the  fame  oleaginous  Principle 
forms  the  Fat,  and  other  glutinous  or  gela- 
tinous 
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tinous  Suhik^nccs,  thefe  being  firfl:  compofed 
of  an  acrid  volatile  Salt,  and  Oil :  as  appears 
from  their  Analyfi^  5  but  Fat  is  made  of  the 
fame  Oil,  and  acid  Salt  :  For  if  Oil  of 
Oli'-oes  and  Spirit  of  Nitre  be  mixed  together 
and  digefted,  a  Subftance  will  be  formed  in 
every  Thing  refembling  the  Fat  of  Animals, 

Sulphureous  Subftances  found  in  Bodies  are 
either  fxed  or  volatile.  The  fixed  Sulphurs 
are  e'lih^i:  folid,  fuch  as  Fat,  Resin  and  the 
Bitumens,  or  Fluid  as  Oils.  Volatile  Sul- 
phurs are  fuch  as  fly  off  with  a  fmall  Degree 
of  Fire,  and  have  an  Appearance  compounded 
of  that  of  Oil  and  Water.  Such  are  the  in- 
flammable Spirits  obtained  from  the  Flowers 
and  Ffuits  of  Plants. 


CHAP.     V. 

What  is  meant  by  mixed  Phyfiology,  its  Seat  or 
proper  Place  belongs  to  the  Pharmaceutick 
Part  oj  Phyfick  :  Some  getieral  Rules  for  its 
Improvement, '  are  all,  that  can  be  admitted 
here. 

TH  O'  for  the  Sake  of  Order  and  Perfpi- 
cuity  it  may  be  neceflary  to  fay  fome- 
thing  here  in  general  of  mixed  or  comparative 
Physiology,  yet  the  Place  for  fpeaking  of  it 
movt  particularly  belongs  to  the  Pharmaceutick 

Part 
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Part  of  Thyjicky  that  being  it's  proper  Seat  in 
the  Art  of  Medicine:  For  as  much  as  this 
comparative  or  miked  Phyfiology  is  employed  in 
finding  out,    and  applying  the  F  roper  ties,    or 
Physiology   of  other  Subfiances  to  the  Ser- 
vice, or  Prefervation  cf  the  Human  Body,     If 
Phyficians  could  difcover  the  Changes,  which 
all  mixed  Subftances  are  capable  of  producing 
in  the  human  Conftitution ;  this  with  a  fuffi- 
cient  Share  of  Difcernment,    how  to  apply 
thefe  known  Remedies  properly,  would  carry 
the  Art  of  Phyfick  to  as  great  an  Height,  as 
can   be  defired;    and  it  might  then,    with 
more  Modefty,  be  called  a  Science, 

For  making  Difcoveries  in  this  Branch, 
fome  have  thought  it  worth  while  to  frame 
from  the  Figure,  Colour,  or  other  external 
Qualities  of  natural  Subftances  certain  Con- 
nexions between  their  Virtues  and  fomc 
particular  Parts,  or  Difeafes  of  the  human 
Body;  and  on  thefe  Principles  have  formed 
Syftems  of  the  Medicines  proper  for  the 
Diftemper  incident  to  each  Part.  Thus  they 
have  pretended  that  there  is  a  certain  Ana- 
logy between  Nutmeg  and  the  Head  5  be- 
tween the  Leaves  of  -x^farabacca  and  the 
Kidniesj  between  the  Fruit  of  Anacardium 
and  the  Heart  -,  between  Leadwort,  and  the 
Teeth;-  between  the  Seeds  of  the  Aih-Tree 
and  the  Tongue;  between  the  Eagle-ftone 
and  a  Foetus  in  the  womb;  between  Lapis 
variolarum  and  Pullules  of  the  Small-pox ; 

between 
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between  the  Blood- Stone  and  Blood;  between 
Crabs- Eyes  the  Lapis  judaicus^  the  Ladies 
Thiftle,  Teeth  of  the  Boar,  Jaws  of  the  Pike 
or  Jack  and  pleuritick  Pains ;  between  the 
Roots  of  Fig  wort,  or  Roots  of  the  Carduus 
^Haemorrhoidalis,  and  the  Hemorrhoids ;  be- 
tween Rhubarb,  or  Celandine  and  the  Bile  3 
and  fo  of  others.  But  befides,  that  this  Way 
of  difcovering  the  Virtues  of  natural  Sub- 
ftances  has  been  carried  no  great  Length,  it  is 
in  itfelf  altogether  abfurd  ;  The  exterior  Ap- 
pearances of  Things  ferving  only  to  diftin- 
guifh  them  from  one  another,  but  not  to 
teaeh  us  the  Effed:  they  will  have  on  any  Part 
of  the  human  Body. 

Galen  and  his  Followers  endeavoured  to 
deduce  the  Virtues  of  Medicines  from  their._^ 
internal  Qualities  -,  and  their  Fault  lay  altoge- 
ther in  this,  that  inftead  of  the  real  Properties 
of  Bodies,  they  fubftituted  imaginary  ones  ^ 
among  which  are  to  be  reckoned,  in  many 
Cafes,  even  their  four  primary  Qualities,  of 
boty  cold,  tnoijl  and  dry^  on  which  all  the  reft 
depended.  They  had  no  other  Way  of  dil- 
covering  thefe  in  Bodies  but  by  the  Tafte  and 
Smell,  which  are  far  from  being  fufficient  to 
inform  us  of  all  their  Qualities,  though  they 
be  in  fome  Inftances  of  very  great  Ufe  ;  thus 
we  juftly  conclude  that  all  bitter  Plants  are 
good  for  Digeftion  5  that  all  Acids  are  proper 
to  rcftrain  the  violent  Motion  of  the  Blood  ; 
and  that  all  Plants  of  an  aromatick  Smell  are 

agreeable 
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agreeable  to  the  Nerves  and  animal  Spirits  ; 
the  Tafte  and  Smell  or  natural  Bodies  there- 
fore are  not  to  be  negledied  in  fearching  for 
.  their  Virtues,  but  only  are  to  be  kept  within 
their  due  Bounds. 

The  modern  Philofophers,  in  order  to  find 
out  the  Virtues  of  Bodies,  have  taken  two  dif- 
ferent Methods  -,    the  one  is   to  trace  them 
back  to  their  component  Principles,  and  the 
other  to  obferve  their  Effeds ;  and  both  thefe 
Ways    are  ftill  purfued  by    the   Societies  of 
learned  Men,  in  France y  England,  Germa?i)\  &c. 
by  chymical  Analyfes.      Tha    Principles   of 
fome  mixed  Bodies  have  been  fo  far  difco- 
vered,    as  that,    by   uniting  thefe   Principles 
again,    or   other  Sabftances  like   them,  they 
have    produced    Compounds    exactly   corref- 
ponding  with  thofe,  from   whence  the  Prin- 
ciples were  obtained  ;    thus  nothing  is  more 
eafy  than   to  decompofe,    and  again  to  form 
Sea-Salt,    Nitre,    Vitriol,  Allum,    Brimftone, 
Bitumens,    and    many   other     mineral    Sub- 
ftances,  and   by  the  Improvments,  that  daily 
continue  to  be  made  in  Chymiltry,  4t  is  to  be 
hoped,  that  the  Methods  taken  by  Nature  in 
the  Formation  of  mixed  Bodies,  will  at  length 
be  brought  to  Light.     The  royal  Academy 
of  Sciences  have  been  at  an  immenfe  Pains  in 
analyfing  Plants  likewife,   by  diftilling  them 
either  frefh,    or    after   they  have  been  fer- 
mented, but  have  been  able  to  difcover  very 
little  Difference  in  their  Principles. .   A  large 

Quantity 
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Quantity  of  Phlegm  generally  came  over  firft, 
then-  an  acid    Spirit,    an   alkaline  or  urinous 
Salt,  and  laftly,  a  black  foetid  Oil  -,    from  the 
Allies  of  what  remains  is  obtained  a  lixivia! 
Salt,  fuch  as  Salt  of  Tartar,  which  runs  per 
deliqiiium  in  the  open  moid  Air,  or  a  kind  of 
SalfalfuSy  as  I  have  already   defined  it ;    fuch 
as  that  of  the  common  Wall-Flower  :  Befides 
thefe  Subftances,  which   are  got  by  Diflilla- 
tion  from  almoft  all  Plants,  there  are  others 
obtainable  only  from  fome  of  them,    thus^ 
from  aromatick  Plants,     fuch    as   Lavender^ 
Thyme,  Sage,  &c.    a  fubtle,  fragrant,  effen- 
tial    Oil  generally  rifes   firft:    From   a  few 
Plants,  fuch  as  Ellebore,  Elleboraftrum,  Speed- 
well, CrefiTes  and  others,  a  very  iharp,  pene- 
trating Spirit  or  Oil  comes  over  with  the  firft 
Degree  of  Fire,    which   is   likewife  obtained 
after  the  Plants  have  been  fermented,    but  in 
a  different  Order.     Sometimes  the  firft  De- 
gree of  Fire  brings  over  an  acid  or  urinous 
Spirit;    fometimes  an  inflammable  and  very 
volatile  Spirit;  thefe  are  the  few  Elements  or 
Principles  obtainable  from  Plants ;  we  are  not 
however  to  imagine,  that  thofe  which  go   by 
the  fame  Name,  are  exacMy  alike  in  all  Plants ; 
the  fixed  Salts,   for  inftance,    got  from  their 
Afhes,    being  originally  derived    from   fome 
Acid,  muft  difi^er  from  one  another  in  various 
Plants,  as  much  as  Acids  themfelves  do :  For 
the    fame    Reafon  the  acid  Spirits,    volatile 
urinous  Sa-lts,  and  even  cffential  Oil  muft  be 
E  .    different; 
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different ;  and  accordingly  wc  obferve  that 
the  effential  Oil  of  Thyme,  digefted  with 
Spirit  of  Sal  Ammoniac,  gives  a  violet  or  pur- 
ple Tin6ture,  which  many  other  effential  Gils 
will  not  do,  wherein  all  thefe  Differences 
precifely  confift,  has  not  hitherto  been  fuffi- 
ciently  cleared  up. 

From  animal  Subftances  we  obtain  a  large 
Quantity  of  volatile  urinous  Salts,  a  thick 
Oil,  very  little  fixed  Salt,  and  flill  lefs  acid 
Salt.  The  fame  Subftances  being  boiled  in 
Water,  yield  a  Mucilage  or  Jelly,  from  which, 
by  Diftillation,  the  Principles  already  mention- 
ed may  eafily  be  got.  Tho*  a  perfed:  Know- 
ledge of  mixed  Bodies  has  not  hitherto  been 
gained  by  all  the  Labours  which  the  learned 
have  undergone  in  Purfuit  of  this  firfi:  Me- 
thod ;  yet  from  the  Analyfis  and  Compoiition 
of  Principles  in  Plants  efpecially,  fome  cer- 
tain Rules  may  be  laid  down  for  invefligating 
their  Virtues  ^  but  the  peculiar  or  fpecifick 
Virtues  of  fome  mixed  Bodies  have  not  hi- 
therto been  traced,  becaufe  thefe,  perhaps, 
depend  either  on  fome  fine  Particles  which 
enter  their  Ccmpofition,  and  are  too  volatile 
to  became  the  Objeds  of  Senfe  and  Experi- 
ment, or  on  the  particular  Difpolition  of  the 
Parts  of  thefe  Bodies  hitherto  undifcoverable. 
Upon  one  of  thefe  two  Accounts  it  is,  that 
we  do  not  know,  whence  the  emetick  Qua- 
lity in  Antimony  proceeds  ;  why  the  Jefuits 
Bark  cures  Agues,  why  Opium  is  narcotick, 

why 
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why  Cantharides  afFed"  the  Bladder,  why 
Arfenick  is  poifonous  :  But  it  is  not  impoffible 
that  when  a  fufficicnt  Number  of  Obferva- 
tions,  and  Experiments  have  been  made,  all 
thefe  Things  may  be  brought  to  Light. 

This  brings  lis  to  the  Jecond  Method  ufed 
by  modern  Philofophers  to  difcover  the  Qua- 
lities and  Virtues  of  moft  Bodies,  that  of  ob- 
ferving  their  EffeSfs  -,  to  compleat  this  a  great 
Length  of  Time  will  be  required,  but  I  can 
with  Pleafure  affirm,  that  daily  Advances  are 
made  in  it ;  this  Method  of  Obfervation  con- 
fills  in  mixing  the  Principles  of  Bodies  ob- 
tained by  chymical  Analyfis,  v/ith  other  Sub- 
ftances  already  known  ;  that  by  their  Action 
on  thefe,  the  Nature  of  them  may  be  difco- 
vered,  and  likewife  in  mixing  thefe  Princi- 
ples, or  the  Bodies  themfelve?,  from  which 
they  were  got,  with  the  Blood  and  other  ani- 
mal Liquors,  or  injeding  them  into  the  Vef- 
fels  of  living  Animals,  which  Practice  has 
afforded  fome  very  ufeful  Difcoverie?. 

The  Subftances  with  v^hich  the  Principles 
of  mixed  Bodies  have  been  mixed  in  thefe 
Experiments,  are  chiefly  the  Tindure  of 
Heliotropium,  the  Tindure  or  Syrup  of  Vio- 
lets, the  Tindure  of  red  Rofes,  the  Tindure 
of  Mallow-Flowers,  the  Solution  of  corrofive 
Sublimate,  of  Salt,  of  Lead,  and  Salt  of  Tartar, 
Lime- Water,  an  Infufion  of  Galls,  the  acid 
Spirits  of  Sea-Salt,  Nitre,  and  Vitriol,  Spirit  of 
Wincj  and  others  -,  Subftances,  that  abound 
E  2  with 
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with  acid  Salts  turn  the  blue  Tinfture  of  H^e- 
liotropium  red,  and  this  red  is  of  different 
Degrees  of  Deepnefs^  from  Purple  to  the  Co- 
lour of  Bull's  Blood,  or  of  Fire,  according  to 
the  Degrees  of  Acidity  in  the  Subject.  Thefe 
Subftances  give  likewife  a  red  Colour  to  the 
Tindure  of  Violets,  red  Rofes,  and  Mallow- 
Flowers  5  Bodies,  which  contain  an  acrid  or 
alkaline  Salt,  turn  the  TincSure  of  Violets, 
Rofes  and  Mallow  Flowers  green  ;  if  the  Al- 
kali be  very  weak,  by  mixing  it  with  Spirit 
of  Sea- Salt,  a  few  Bubbles  will  rife;  if  ftronger, 
the  Agitation  and  Hiffmg  will  proportionably 
increafe,  and  by  a  very  itrong  Alkali  a  great 
Effervefcence  is  immediately  produced ;  a 
very  weak  volatile  urinous  Salt  will,  after 
fome  Time,  change  a  Solution  of  corrofive 
Sublimate  to  the  Colour  of  Opal :  a  flronger 
Salt  of  this  Kind  brings  the  fame  Solution  to 
a  pale  Colour;  and  a  very  ftrong  one  to  that 
of  Milk,  and  gradually  precipitates  it^  and  the 
Quantity  of  volatile  Salt  being  increafed,  this 
Precipitation  will  be  made  fuddenly,  and 
when  it  is  very  great,  the  Solution  will  be 
coagulated.  A  fixed  Alkahne  Salt  turns  the 
Solution  of  Sublimate  to  a  yellowifli  Coloury 
and  if  weak  precipitates  it  gradually,  but  if 
Wronger,  the  Precipitation  happens  immedi- 
ately, and  the  Solution  acquires  an  Orange 
Colour  ;  if  there  be  any  Vitriol  contained  m 
a  mixed  Body,  it  will  turn  the  Jnfufion  of 
Calls  purple,  or  black  ;    the  leafl  Portion  of 

Sea 
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Sea  Salt  contained  in  any  Body,  will  make  a 
Solution  of  Sugar  of  Lead  foul,  and  what- 
evcx"  contains  Sal  AmmoniaC;,  yields  an  urinous 
Smell,  with  the  Solution  of  Salt  of  Tartar, 
or  with  Lime  Water.  Refinous  Bodies  give 
Tindures  to  Spirits  of  Wine,  and  by  niixing 
thefe  with  Water,  the  Reiins  will  fall  to  the 
Bottom  of  the  VeiTel. 

Experiments  have  likewife  been  made  on 
the  Blood,  Serum^  Bile,  and  other  animal 
Fluids,  by  which  it  has  been  found  that  fome 
Liquors  coagulate  the  Blood  in  the  Veins, 
and  attenuate  that  in  the  Arteries  j  on  the 
contrary,  other  Liquors  attenuate,  or  coagu- 
late the  Blood  in  both  equally  ;  from  whence 
it  appears  that  there  muft  be  fome  Difference 
between  the  arterial  Blood,  and  that  in  the 
Veins.  The  Juices  of  many  Plants  do  not 
coagulate  the  Blood  in  the  Arteries,  among 
thefe  are  the  Napellus,  deadly  Nightfliade,. 
and  other  poifonous  Plants,  black  Eilebore, 
of  the  purgative  Clafs^  Wormwood^  Ange- 
lica, Mafterwort,  Arfmart,  and  others,  that 
may  properly  be  termed  falutary;  the  Juices 
of  alnioft  all  Plants  change  the  Colour  of  the 
Blood,  and  a  few,  as  Sage,  Mint,  Bugle  and 
Viper  Grafs  turn  it  livid.  Acid  mineral  Spi- 
rits turn  the  Blood  to  a  thick  black  Coagulum, 
except  Spirit  of  Sulphur,  which  feems  to 
make  very  little  Alteration,  either  in  the  Co- 
lour or  Confidence  \  and  Borelli  affirms  that 
he  injefted  a  Drachm  of  this  Spirit  into  the 
E  3  Pg^laf 
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jugular  Vein  of  a  Dog,  v/ithout  any  bad 
Confequence  ;  but  if  Aqua  Fortis,  or  any  o- 
ther  mineral  acid  Spirit  be  injeded  in  the 
fame  Manner,  tho'  diluted  with  Water,  the 
Creature  prefently  falls  into  Convulfions,  and 
foon  expires  in  great  Torture  5  and  on  open- 
ing the  Thorax,  the  Heart  and  Veffels  are 
found  to  be  filled  with  grumous  Blood  y  a  So- 
lution of  Salt  of  Tartar  injedled  produces  the 
fame  Convulfions,  Tortures  and  Death.  But 
here  the  Blood  in  the  Heart  and  VeiTels  is 
not  obferved  to  be  altered  in  its  Confiftence; 
by  mixing  the  fame  Solution,  or  that  of  any 
other  fixed  Alkali  with  Blood,  as  it  run?  from 
a  Vein,  it  feems  to  become  more  fluid  ;  but 
at  the  Bottom  of  the  Veffel  thick  turbid  Fae- 
ces appear,  which  are  likewife  obferved,  tho' 
in  fmaller  Quantity,  when  Blood  is  mixed 
with  volatile  urinous  Spirits.  Spirit  of  Wine 
prefently  coagulates  the  Blood  very  much, 
and  being  mixed  with  Serum  turns  it  to  the 
Confiftence  of  the  White  of  a  boiled  Egg  ; 
acid  Spirits  likewife  coagulate  Serum,  but  al- 
kaline Spirits  do  not  change  it.  The  yellow 
Colour  of  the  Bile  is  by  Acids  changed  to 
green,  by  Alkali  to  a  fainter  yellow,  and  by 
Bitters  to  a  deeper  yellow.  Acid  Liquors 
caufe  an  Eftervefcence  v/ith  Bile,  but  alksline 
Liquors  do  not;  Spirit  of  Wine  and  all  Acids 
thicken  it.  All  acid  Spirits  change  the  Co- 
lour of  Urine:  Spirit  of  Nitre  and  the  Phlegm 
©f  Vitriol  turn  it  to  the  Colour  of  Blood,  but 

Spirit 
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Spirit  and  Oil  of  Vitriol  do  not  change  it  fo 
much.  Acid  Spirits  do  not  make  clear  Urine 
turbid,  or  caufe  any  Precipitation;  but  when 
Urine  begins  of  itfelf  to  be  turbid,  they  ha- 
ften  this  Change,  and  for'the  moft  Part  like- 
wife  the  Separation  and  Precipitation  of  its 
Contents.  The  fame  Liquors  thicken  for  the 
moftPart,  the  Sediment  of  Urine,  and  change 
it  to  a  red  Colour :  ibmetimes,  however,  the 
Sediment  being  formed  either  fpontaneoufly, 
or  by  the  Help  of  Acids,  fliall,  by  the  Ad- 
dition thereof,  be  again  difiblved  ;  and  after- 
wards a  great  Quantity  of  fandy  or  gritty 
Matter,  of  a  reddifh  Colour,  fubfide  to  the 
Bottom  of  the  VeiTel.  Alkaline  Salts  turn 
Urine  into  a  paler  Colour,  and  thin  its  Sedi- 
ment, efpecially  volatile  Alkali's ;  by  which 
turbid  Urine  with  a  large  Sediment,  is  fome- 
times  rendered  perfectly  clear,  all  the  Con- 
tents difappearing.  Acids  coagulate  Milk, 
and  feparate  it  into  Curd  and  Whey  :  Alka- 
line Salts  hinder  this  Coagulation;  but  if  one 
Part  of  Milk  be  digefted  in  a  flow  Heat,  v/ith 
two  Parts  of  a  Solution  of  Salt  of  Tartar,  the 
Mixture  will  become  acid  and  tranfparent, 
and  a  few  thick  Clots  will  fall  to  the  Bottom 
of  theyeflel. 

Some  farther  Obfervations  have  been  made 
concerning  the  Effeds  of  mixed  Bodies 
thrown  into  the  Bodies  of  Men,  and  other 
Animals  ;  by  which  fome  Subftances  have 
been  found  hurtful  to  the  one,  and  harmlefs 
E  4  to 
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to  the  other;  The  fame  Quantity  of  corro- 
five  Sublimate  which  will  only  make  a  Dog 
vomit,  will  kill  a  Man.  The  Nux  Vomica, 
which  may  (as  is  believed)  be  fafely  taken  by 
Men,  is  a  poifon  to  Dogs.  And  the  fame 
may  be  faid  of  Crocus  Metallorum,  Jalap, 
v/hich  to  Men  is  a  very  mild  Purgative,,* 
throws  Dogs  into  Convuliions,  and  inilamxes 
their  Stomach.  Many  Subftances  are  fatal 
both  to  Men  and  Brutes :  Of  this  Sort  are  the 
Roots  of  the  Corona  Imperialism  the  Roots  and 
Leaves  of  Henbane;  which,  being  eaten, 
raife  an  intenfe  burning  Heat,  all  over  the 
Body,  and  difturb  the  Brain :  The  Fruit  of 
the  deadly  Night-fhade,  which  brings  on  a 
Delirium  and  Stupor,  and  fome times  a  Sleep" 
that  ends  in  Death.  The  Napellus  produces 
an  intolerable  Heat  in  the  Throat  and  Breaft, 
and  as  great  a  Cold  in  the  Extremities,  till 
Death  relieves  the  Animal. 

Many  more  Obfervations  of  this  Kind 
might  be  added;  but  what  has  been  already, 
faid,  concerning  the  two  Methods  followed 
by  modern  Philofophers,  in  invefligating 
Virtues  and  Qualities,  of  natural  mixed  Bo- 
dies, is  fufficient  to  demonftrate  the  Impor- 
tance and  Advantages  of  both,  and  to  dired: 
us  in  continuing^  the  fame  Enquiries  concer- 
ning the  EfFefis  of  all  Subftances  on  the 
Pluman  Body,  and  the  Manner  in  which 
they  are  brought  about;  as  will  appear  by 
the  few  folio vv^ing  Examples. 

Let. 
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Let  us  fuppofe  that  the  Virtues  of  the 
common  Burdock  are  to  be  found  out.  The 
firft  Enquiry  is  what  the  Leaves  will  afford 
by  chymical  Analyfis,  From  five  Pounds  of 
thefe  Leaves  are  obtained  a  Pound  and  Half 
of  infipid  Phlegm,  two  Pounds  of  acid  Li- 
quor, eight  Ounces  of  an  alkaline  urinous 
Liquor,  a  Drachm  of  concreted  alkaline  Salt, 
three  Ounces  of  thick  Oil,  reckoning  both 
what  comes  over,  and  what  is  burnt  away 
by  calcining  what  remains  at  the  Bottom  of 
the  Retort;  an  Ounce  of  fixed  Salt,  and  the 
fam9  Quantity  of  pure  Earth.  From  this  Ana- 
lyfis,  it  is  probable  that  Burdock  Leaves  be- 
fore they  are  analyfed,  contain  more  of  a 
watry  Liquor  than  of  any  other  Parts;  that 
this  Liquor  is  plentifully  ftored  v/ith  a  Salt 
of  the  ammoniacal  Kind,  compofed  of  the 
acid  and  volatile  urinous  Farts  joined  toge- 
ther; that  the  fixed  Salt  did  not  exift  in  the 
Plant,  but  that  the  eifential  Salt  is,  by  the 
Force  of  Fire,  converted  into  it,  in  the  fame 
Manner  as  the  Tartar  of  Wine,  which  is 
nothing  but  the  earthy  Part  of  that  Fluid, 
ovci^ftocked  with  acid  Salt,  is  by  Calcination 
turned  to  a  fixed  Alkali.  Again,  the  Leaves 
of  this  Plant  are  of  a  bitter  Tafte,  and  their 
Juice  does  not  change  the  Tindlure  of  Heli- 
otropium;  which  fliews ,  that  the  acid  Salt, 
in  them  is  fo  intimately  combined  with  the 
alkaline,  thick,  fulphureous,  and  earthy 
Farts,  as  to  have  no  feparate  Adion  in  that 
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State/  Thefe  Leaves  when  burnt,  flafh  a 
little,  from  whence  it  may  be  concluded,  that 
the  Salt,  they  contain  is  of  the  nitrous  Kind. 
Therefore  the  chief  Virtues  of  Burdock 
Leaves  are  owing  to  the  great  Quantity  of 
amrnoniacal  Salt  contained  therein,  mixed 
with  a  fmaller  Proportion  of  nitrous  Salt  and 
Oil,  and  the  Effefe,  which  they  are  obferved 
to  produce,  are  exactly  anfwerable  to  thia 
Conjecture  about  the  Compofition  of  them^ 
for  they  are  diuretick,  fudorifick,  pec9:oral, 
anti-hyfterick,  and  proper  in  Fevers. 

In  like  Manner  the  Leaves  of  Agrimony, 
in  the  Quantity  of  five  Pounds,  being  chy- 
mically  treated,  yield  four  Pounds  of  an  acid 
and  almoft  auftere  Liquor^  two  Ounces  of 
thick  Oil,  fix  Drachms  of  fixed  Salt,  and  an 
Ounce  of  infipid  Earth.  From  this  Analyfis 
it  appears,  that  this  Plant  contains  very  little 
Salt  of  the  ammoniacal  Kind,  fince  no  con- 
crete urinous  Salt  is  got  from  it;  but  the  acid 
Salt,  wherewith  it  abounds,  joined  with 
Earth  forms  a  Concrete,  refembling  Tartar, 
cr  Salt  of  Coral,  combined  with  a  large  Pro- 
portion of  Sulphur.  Moreover  Agrimony 
has  a  faline  Tafte,  a  little  ailringent  and  acid, 
and  its  Juice  turns  the  Tincture  of  Heliotro- 
pium  to  a  faint  P^ed;  fo  that  its  aftringent 
and  aperitive  Virtues  feem  both  owing  to 
the  fame  auftere  Salt;  for  though  thefe  Ef- 
fects are  contrary  to  one  another,  yet  they 
often  ficw   from  one  and  the  fame  Principle, 

the 
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the  ftrengthening  of  the  vv^eak  and  lax  Fibres 
of  the  fohd  Parts.  Experience  (hews,  that 
Acrimony  has  the  Virtues  which  are  fuppo- 
fed  to  arife  fpom  its  Compofition.>  for  it  is 
aftringent,  detergent,  refolvent,  vulnerary, 
and  aperient. 

The  Roots  of  Eiilort  and  Silverweed  are  af- 
tringent  and  ftop  the  Flux  of  Blood,  and, 
accordingly  are  found  to  contain  an  alumi- 
nous Salt,  joined  with  Sulphur;  for  by  Ana- 
lyfis,  they  yield  an  acid  Phlegm,  fome  Oil, 
and  a  little  urinous  Liquor,  a  ponderous 
Caput  Morttium  r^rtizimngy  and  as  they  are 
like-.¥ife  of  a  ftyptick  Tafte,  it  is  probable 
that  the  acid  Salt  and  aftringent  Earth, 
wherewith  they  abound,  are  united  m  a 
Concrete  of  an  aluminous  Kind,  upon 
which  the  Effeds  depend. 

After  the  fame  Manner,  from  the  Analyiis 
of  the  common  Mallow,  its  Manner  of  ad:- 
ing  may  be  difcovered,  from  five  Pounds  of 
the  Leaves  and  R.oots,  are  obtained  Four 
Pounds  of  Phlegm,  two  Ounces  of  urinous 
Liquor,  about  forty-eight  Grains  of  concrete 
urinous  Salt;  four  Ounces  of  Oil,  partly 
fluid,  and  partly  thick;  fix  Drachms  of  fixed 
Salt,  and  an  Ounce  of  Earth.  V/hence  it 
appears  that  this  Plant  contains  an  ammoni- 
acal  Salt  joined  Vs^ith  Earth ;  and  that  the 
large  Quantity  of  Oil  is,  by  its  Union  w^ith 
the  acid  Phlegm,  converted  into  a  Mucilage, 
which,  tho'  it  be  deftroyed   by  the  Fire,  is, 

in 
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in  the  Plant  itfelf,  the  Caufe  of  its  emolhent 
and  lenient  EfFeds.  Oil,  long  beat  up  v/ith 
Water  and  Hne  Earth,  turns  to  a  Mucilage ; 
efpecialiy  if  a  fmall  Quantity -of  any  acid 
Spirit  be  thrown  into  the  Mixture.  The 
Juice  of  this  Plant,  taken  either  inwardly  or 
by  Clyfter,  is  laxative ;  both  as  it  moiftens 
and  foftens  the  hard  Excrements,  and  as  it 
relaxes  the  Fibres  of  the  Inteftines,  dried  by 
Heat,  and  fa  become  too  tenfe  and  rigid  for 
their  natural  Aftions. 

From  five  Founds  of  the  Leaves  of  com- 
mon Toadflax,  we  get  three  Pounds  of  acid 
Phlegm,  an  Ounce  of  urinous  Liquor,  nine 
Ounces  of  Oil,  three  Drachms  of  fixed  Salt, 
and  an  Ounce  and  half  of  Earth.  This  Plant 
therefore  contains  but  a  very  fmall  Quantity 
of  ammoniac  al  Salt,  becaufe  no  concrete 
urinous  Salt  followed  the  fecond  Liquor.  Its 
natural  Salt  comes  nearefl  to  Tartar,  or  to  the 
Terra  Hariari  Joliata.  The  whole  Plant  is 
of  a  faline  herbaceous  Tafle,  neither  does 
its  Juice  at  all  chaage  the  Colour  of  the 
Tindture  of  Heliotropium.  The  Leaves  be- 
ing bruifed  between  the  Fingers  have  a  difa- 
greeable  Smell,  fomething  like  that  of  Elder. 
Thefe  Obfervations,  compared  with  the 
Analyfis  of  the  Plant,  fhev/  that  it  abounds 
with  a  fine  Oil  refembling  the  fulphurous 
Part  of  Opium;  whence  it  mufl  be  anodyne 
and  rcfolvcnt,  as    Experience  fhev/s  it  to  be. 

Five    Pounds    of    Earth -Worms    yield  a 

Pound 
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Pound  and  half  of  urinous  Phlegm,  and  the 
fame  Quantity  of  urinous  Liquor,  much 
more  penetrating  than  the  former,  five 
Drachms  of  concrete  urinous  Salt,  {qvcr 
Ounces  of  Oil,  a  Pound  of  Earth,  and  two 
Drachms  of  fixed  Salt ;  hence  it  is  plain,  that 
thefe  Animals  abound  with  urinous  Salt,  in- 
volved by  Sulphur  in  a  large  Quantity,  and 
mixed  with  a  very  fmall  Proportion  of  Acid, 
mirdli  after  the  fame  Manner  as  Scot.  They 
contain  likewife  much  Water  and  Earth.  If 
they  are  kept  long  enough  to  putrefy,  and  be 
afterwards  dried,  by  being  wallied  with  Wa- 
ter, this  Mafs  will  yield  a  Salt  that  flaihes 
with  Charcoal  I  which  ihew^s  that  the  am- 
moniacal  Salt  in  them  rcfembles  that  Kind  of 
Sal- Ammoniac,  which  is  made  with  the  Acid 
of  Nitre,  and  an  urinous  Spirit.  It  is  there- 
fore eafy  to  conceive,  that,  when  externally 
applied,  they  have  an  incifive,  emoilient^ 
and  detergent  Virtue,  and  that,  inwardly 
taken,  they  are  diuretick  and  aperient. 

From  what  has  been  hitherto  faid,  con- 
cerning the  Manner  of  difcovering  the  Vir- 
tues of  Medicines  the  following  Rules,  or 
Axioms,  may  be  laid  down. 

I.  Nothing  is  of  greater  Confequence  in 
inveftigating  the  Principles  by  Vv^hich  mixed 
Subflances  ad:  on  the  human  Body,  than  the 
Obfervation  of  the  Analogy,  that  there  is  be- 
tween them  and  Things  commonly  known  ^ 
for  it  is  only  by  comparing  Things  unknown 

with 
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with  thofe,  that,  are  knowiij  that  we  come 
to  difcover  their  Virtues,  Thus  for  inftance, 
it  is  much  more  proper  to  attribute  the  Ef- 
fecfts  of  mixed  SubiLances,  to  the  Sal-Am- 
moniac, Tartar,  Allum,  Vitriol,  Nitre,  Sea- 
Salt,  effential  or  fcetid  Oil,  contained  in 
them_  and  fuch  like  5  than  to  have  recourfe  to 
Acids  and  Alcali^  Fire,  Air,  W"ater,  and 
Earth,  which  are  never  obtained  pure  from 
any  Mixture;  or  to  Heat,  Cold,  Dfynefs 
and  Moifture  ;  by  which  the  Properties  of 
no  Body  can  ever  be  difcovered. 

2,  All  animal  Subftances  contain  a  gela- 
tinous Fluid,  which  is  eaiily  extrafted  from 
Skins,  Fleih,  Bones,  Horns  G^r.  by  long 
boihng  them  in  a  large  Quantity  of  Water. 
This  Juice  differs  but  little  from  Blood  and 
Lymph,  and  is  chiefly  compcfed  of  Sea-Salts 
Sal-Ammoniac,  and  Oil.  If  thefe  three 
Principles  are  feparated  by  the  Force  of  Fire 
or  by  Fermentation,  a  large  Quantity  of  al- 
caline  urinous  Salt,  and  alfo  of  thick  Oil, 
is  obtainable;  but  nothing  like  an  acid  Salt 
difcovers  itfelf,  except  in  frefh  Urine  and 
Sweat ;  it  being  either  all  changed  into  an 
alcaline  urinous  Salt,  by  its  Combination 
v/ith  Sulphur,  or  remaining  locked  up  in  the 
other  Parts,  in  Form  of  fixed  Salt,  of  which 
a  very  fmall  Portion  is  obtainable  by  Fire. 
Infects  however,  fuch  as  V/orms,  Ants,  ^c, 
are   to  be  excepted;    from    v/hich   a  Ihiall 

Quantity 
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.Quantity  of  riitroas  acid  Salt  may  be  get  by 
Diftillation. 

3.  It  is  not  to  be  thought  that  all  acrid  uri- 
nous Salts  are  exadly  alike  :  feme  of  them 
approach  to  the  Nature  of  Sea-Salt,  as  volatile 
Salt  of  Urine,  as  appears  by  the  Tafte  ^  nei- 
ther is  that  fo  cauftick  as  the  Salt  of  Blood. 
Salt  of  Hartfliorn  is  formed  into  little  Branches 
fomething  refembling  Horns  ;  but  Salt  of 
Urine,  when  cryftallized,  runs  into  little 
Cubes.  The  fame  Obfervation  is  to  be  made 
concerning  Oils ;  for  tho'  all  animal  Oils  a- 
bound  with  adive  Parts,  by  Virtue  of  which 
they  are  fuccefsfully  applied  to  ftrengthen. 
weak  and  paralytick  Joints^  to  refolve  Ob- 
ftrudions  in  the  Nerves,  and  attenuate  the 
Fluids  of  the  Body  5  jqI  fome  of  them  arc 
not  only  aftive,  but  cauftick  and  irritating  to 
a  great  Degree,  fuch  as  the  Oil  of  Ants,  Can- 
tharides,  &c, 

4.  All  vegetable  Subftances  have  an  eflen- 
tial  Salt,  compounded  of  an  acid,  an  urinous 
alcaline  Salt,  Earth  and  Oil,  as  appears  by 
their  Analyfis. 

5.  Mixed  Subftances  which  yield  much 
acid  Phlegm,  and  Earth,  and  have  not  a 
ilyptick  Tafte,  contain  a  Salt  like  Tartar,  or 
Cream  of  Tartar  5  and  which  has  the  fame 
Virtues  with  tbefe. 

6.  If  to  the  Parts  juft  mentioned  a  fiyptick 
Tafl:e  be  joined,  then  the  Salt  thev  contain  is 

of 
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of  the  aluminous  Kind,    and  its  Virtues  the 
fame. 

7.  Whatever  gives  a  blackiili  or  purple  Co- 
lour to  an  Infuiion  of  GaliS;,  contains  a  Salt 
like  Vitfiol. 

8.  Whatever  flaflies  with  burning  Char- 
coals abounds  with  a  nitrous  Salt,  or  fome- 
thing  near  a-kin  to  it.  Such  Plants  are  Pel- 
litory  of  the  Wall,  Marygold,  &c, 

9.  Plants,  that  contain  a  large  Quantity  of 
vifcid,  mucous  Juice,  by  Vi^hich  the  other 
Principles  are  involved,  a6t:  chiefly  by  Virtue 
of  fuch  Mucilage,  much  after  the  Manner  of 
Gum  Tragacanth. 

10.  There  are  fome  Vegetables  v^hofe  Ac- 
tion does  not  fo  much  depend  on  their  effen- 
tial  Salt,  as  on  the  fine  Oil  they  contain, 
which  is  from  thence  termed  their  effential 
Oil.  Whatever  Plants  have  a  ftrong  aroma- 
tick  Smell,  abound  with  this  Oil  3  and  they 
yield  it  vi^hen  diftilled  with  a  large  Quantity 
of  Water. 

11.  Subftances,  that  have  a  difagreeable, 
foetid  Scent  adl  by  Virtue  of  the  foetid  eflen- 
tial  Oil,  they  contain  ;  fuch  are  Rue,  Caf- 
tor,   &c. 

12,.  Subftances  that  fmell  like  Opium,  are 
Lenient  and  Anodyne. 

13.  After  all  the  chymical  and  phyfical 
Trials,  vv^hich  we  make,  in  order  to  difcover 
the  Nature  and  Action  of  mixed  Subftances, 
we  are  not  immediately  to  ufe  them  in  Phy- 

fick^ 
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lick,  till  we  arc  fiire  that  no  Inconveniency 
will  attend  them,  either  from  their  being  aU 
ready  made  ufe  of  by  Phyficians  of  our  own 
Time,  or  from  the  Authority  of  Writers  that 
deferve  to  be  believed,  or  laftly  from  frequent 
Experiments  made  with  them  upon  other 
Animals. 

14.  The  Rules  already  laid  down  may  un- 
doubtedly be  of  great  Ufe  in  difcovering  the 
Properties  of  mixed   Bodies;    but  there  are 
other   Medicines   termed   Specificks,    whofe 
Manner  of  adting  on  the  human  Body  can- 
not   be   difcovered  by    any  Means   hitherto 
known.     Moft  of  them  have  been  found  out 
by  mere  Accident,    and  more    may  ftill  be 
found  by  an  accurate  and  unwearied  Obfer- 
vation  of  all  that  happens  to  Men- or  Brutes, 
both  healthful  and  difeafed,  from  the  Ufe  of 
different  Subftances,  either  as  Food,  or  Phy- 
fick.     The  Neceffity  and  Ufefulnefs  of  fuch 
Obfervations  cannot  be  too  much  inculcated 
on  Students  in  Phyfick,  as  being  a  more  fure 
Way  to  improve  and  extend  that  divine  Art, 
than  the  moft  fubtle  abftrad:ed  Reafonings  of 
the  greateft  Theorifts  that  ever  lived.     The 
antifebrile  Virtue  of  the  Peruvian  Bark  was 
difcovered   by  chance.     Some  Trees  which 
bear  it  being  blown  into  a  Canal,  or  Pool  of 
Water,  lay  there  till  the  Water  acquired  fo 
bitter  a  Tafte  that  no  Perfon  could  drink  it  j 
one  of  the  neighbouring   Inhabitants,  how- 
ever, being  feized  with  a  violent  hot  Fit  of 
F  *  an 
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an  Ague,  and  finding  nothing  elfe  to  quench 
^his  Thirft, .  ventured  upon  a  large  Draught  of 
;^this' bitter  Water,  which  cured  him  of  hisFe- 
"ver,  and  Thirft  at  the  fame  Time.  This  be- 
"^frig  teade'^khbwn  by  Kim,  for  the  Benefit  of 

his  Neighbours,,  the  fame  V/atcr  v/as  ufed  by 
'ttiany'WrtH  equal  Succefs  :  But  the  Trees 
"coming  at  length  to  rot,  the  Water  toft '  its 
fitter  Tafte  and  Virtue  likewife  -,  but  Xipon  a 

diligent  Search  after  the  Caufe  of  this  Bitter- 

iiefs,  they  at  length  traced  it  up  to  the  Bark 
^of  thefe  Trees  ;  which  has  ever  fin'ce  feisen 
'inade  ufc  of,  as  the  moft  certain  Remedy  for 

mtermitting  Fevers  of  all  Kinds, 
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PfiVsioLOGii©    humance^  jtve    Propfice 
Stadium  Pria^um  ; 

OR 

THE    FIRST    STAGE 

Of  Human^  or  Proper 

PHYSIOLOGY. 

CHAP.    VI. 

Of  the  different  Temperaments  of  himan  Bo-^ 
dies,  and  how  they  are  difcovered  by  the  out^ 
ward  Appearance, 

TH  E  Temperament  of  an  himan  Body, 
according  to  the  Notion  of  the  antient 
Phyficians^  admitted  of  divers  Deno- 
minations. As  to  its  Origin  it  was  threefold  j 
innate,  adventitious,  or  aBuate.  The  firft  was 
fuppofed  to  be  that  Habit,  Crafis  or  Difpo-^ 
fdion  which  exifted'in  the  jB^^iy"  before  the'Ar- 
F  a  rival 
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rival  of  the  Soul:  the  fecond  was  that,  which 
the  Soul  brought  with  it,  or  produced  by  its 
Prcfence ;  and  fo  made  the  thirds  which  com- 
menced upon  the  XJnion^  or  Affociation,  and 
continued  for  that  Time,  and  no  longer. 

This  Account  however  feems  not  a  little 
puzzled.  For  if  by  the  Soul,  they  mean  the 
rational  SQ\x\i  that,  being  immaterialy  is  not  ca- 
pable of  entering  into  bodily  Mixtures :  We 
do  not  know  that  it  brings  with  it  Heat  any 
•more  than  Cold  -,  nor  has  it  at  all  Dominion 
ever  the  'vital  Functions,  whatever  it  may 
have  over  mtifculaf  Motion,  or  fome  few  fuch 
mechanic  Powers.  The  chief  Bufinefs  of  the 
animal  Oeconomy,  however,  is  tranfadted  with- 
out its  Intercourfe,  without  its  Knowledge, 
snd  without  its  Leave  ;  and  therefore  this 
Sort  of  Soul,  let  it  come  when  it  will,  can 
make  no  Alteration  upon  its  Accejjion^  in  the 
innate  Temperament  of  the  Body. 

But  if  by  Soul  they  mean  Faculties  oi  Life 
and  Senfi^  as  they  appear  in  the  Fcetus  before 
the  Birth  :  why  then  this  Soul  of  Life^  or 
living  Souly  is  coeval  with  the  Body ;  it  was 
born,  nay  it  was  begotten,  with  the  Creature, 
and  no  way  adventitious  after.  There  is  no 
fuch  Gradation  then  from  the  innate  to  any 
adve?ititious  Temperament,  which  is  fiippofed 
by  thefe  Writers  to  take  Place  upon  the  In- 
grefs  of  the  "Soul:  Since  the  Sort  of  Soul, 
which  they  reprefent  to  be  adventitiousy  is 
really   a  Soul  ex  traduce^    derived  from  the 

Parents 
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Parents  at  the  Moment  of  Conception,  and 
one  and  the  fame  in  Timey  if  not  in  Nature^ 
with  their  innate  Temperament  of  the  Body, 
which  they  imagine  to  be  antecedent  to  it. 

But  though  I  have  made  Objedions  to  this 
DifiinBion,  as  having  no  Place  in  the  real 
State  of  Things,  I  have  nothing  to  fay  in  Op- 
pofition  to  the  reft :  this  general  Tempera- 
ment, whether  ex  traduce^  and  fo  made  all  at 
once  upon  Conception^  according  to  my  Hypo- 
thefis ;  or  compounded  at  different  Periods^  ac- 
cording to  theirs,  will  be  fubjedl  alike  to  the 
ufual  Denominations  of  the  bilious y  or  cholerick-, 
the  fanguine  -y  the  phlegmaticky  or  7nelanchoIick', 
or  any  other  fuch  Character,  as  from  Ap^ 
pearances  Phyficians  are  accuftomed  to  im-? 
pofe  upon  it.  The  preceding  Divifion  is  faid 
to  correfpond  to  the  fqur  Elements,  and  the 
four  Humours.  Cholery  being  hot  and  dry, 
anfwers  to  the  Element  of  Fire  y  hence  it  is, 
that  bilious  People  are  hot  and  dry :  after  the 
fame  Manner  Phyficians  ufed  to  form  a  Judg^ 
iwent,  and  give  Denominations  to  all  the  reft. 

There  are  various  Ways  of  difcovering 
the  different  tempers  of  the  human  Race  ,  for 
inftance,  by  their  Touchy  by  their  Bloody  by 
their  Hairy  by  their  Coloury  &c.  but,  as  fome 
fay,  by  their  Behaviour y  beft  of  all.  For  in- 
ftance, bilious  People  are  naturally  quicky  reft- 
lefsy  and  of  penetrating  Wit :  phlegmatick  Peo- 
ple, on  the  contrary,  are  in  their  M0T19NS 
F  3  '  jlow 
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fim  and  heavf^  and  in 'their  Understa-nding 
dull  2S\^fiiipiL 

BoerhAave  has  treated  more  largely  on 
the  Divifion  of  Temperaments,  and  gVven  a 
particular  Defcriptioh  of  each ;  taking  them 
fcparately,  according  to  the  received  Num- 
ber of  the  Elements  and  Humours,  he  makes 
their  Number  eight :  hot^  cold^  moiji^  dry,  bi- 
liousy  fanguincy  fhlegmaticky  atrabiliary  or  me- 
Idncholici. 

The  Signs  of  an  hot  Temperament  are  yel- 
low Hairs,  ftrong,  and  in  great  Abundahce  all 
over  the  Body :  a  Rednefs  in  the  White  of 
the  Eye,  near  the  lachrymal  Caruncles:  Co- 
lour very  red  in  the  Face,  Lips  and  Mouth: 
the  Body  thin,  adlive,  ftrong  and  hot:'  their 
Pulfe  is  great  and  quick,  and  their"  Anger 
thunders  off,  and  discharges  itfelf  in  a  Jhort 
and  fudden  Paffion :  their  Veflels  are  cdm- 
rnonly  robuft  and  contrafted  5"  bowels' ftrqhgi 
Humours  niuch  ia  Motion,  thick,  and  ffiarp'. 
To  thefe,  '  rnoiftening,  diluting,  temperate 
Things  are  very  profitable,  and  all  hot  Things 
extremely  hurtful.  The  Signs  of  xk\i  cold 
Temperament  (which  is  alfo  moid)  are  all 
contrary:  as  B^aldnefs,  thin  Hairs,  pale  Com- 
plexion, the  Body  rather  grdfs  and  heavyi 
weak,  cold*  and  much  inclined  to  fwell: 'a 
puife  fmaller  and  flower  than  ordinary  5  In- 
Icnfibillty  and  Fear..  In  thefe  the  Htitnours 
are  foft,  watery,  phlegmatick,  lazy  3  the '$0- 
X\M  lax  and  fiirunk,  '  Here  ftrengthenihg  and 

v^arming 
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warming  Things  are  ufefiil  j-  a^  all  cold,  wa^ 
tery,  relaxing  Things  do  Hurt;  A  dry  Tem-^ 
perament  is  difcerned  by ,  nearly  the  fame 
Symptoms  as  the  /6(9^,  efpecially .  if  th-ere  be 
Leannefs  withal ;  and  therein  too  the  fame 
Sort  of  Things  relieve  and  hurt.  There  is 
the  fame  Similitude  between  the  humid  and 
the  cold.  The  iilmis  Temper  is  known  by 
the  Quantity  of  Hair,  black  and  curled;  by 
the  Hardnefs  and  Leannefs  of  the  Flefh,  the 
brov/n  Colour  of  it,  the  large  Veins,  great 
Pulfe  and  quick;  the  Obflinacy  and  Anger 
of ^the  Perfon,  This  Habit  is  encreafed  by 
hot  and  dry  Food,  and  relieved  by  fuch  as  is 
moiftening  and  cooling.  The  fangiane  Tem- 
per is  diftinguillied  by  thin  Hair,  of  a  yellow^ 
Colour  inclined  to  white,  or  elfe  a  brown  ; 
by  foft  Flefli,  and  a  pretty  deal  of  it ;  large 
blue  Veins  diftended  vvith  Blood,  arofyCo-^- 
lour,  by  fome  Degree  of  Paffion  in  the  Tern-; 
per,  and  by  a  flexible  and  eafily  perfuaded 
Inconftancy.  This  Conftitution  is  relieved 
by  a  temperate  and  evacuating  Regimen,  and 
hurt"by  one  that  heats  or  ftrongly  ftimulates. 
The  phlegmatick  Tem^QvzmQnt  is  known  by 
the  uncommon  Baldoefs  of  the  Skin  ;  by  the 
white  Hairs,  and  thpfe  thin,  and  growing 
very  flowly;  by  a  white,  bloated,  foft,  fat  Ha- 
bit of  Body;  fmall  Veins,  and  thofe  fcarce  ap-' 
pearing.  Perfons  of  this  Stamp  are  near  "a-kin 
to  thofe  of  the  cold  Temperament,  and  there- 
fovQ  are  hurt  and  relieved  in  much  the  fame 

F  4.  ,,:' Manner 
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Manner  a$  is  there  defcribed.  Laftly,  the 
Signs  of  a  melancholic  Difpofition,  are  Baldnefs  j 
very  black  Hair,  where  Hair  remains  5  great 
Leaqnefs,  great  Drynefs  of  the  Flefh,  its  Colour 
v^ry  dark  5  a  dilatory  Temper,  yet  withal  con- 
ftant;  Anger  that  never  forgets  the  Objedi  of 
its  Refentment ;  great  Penetration  and  Intelli^ 
gence.  The  Veffels  here  are  ftreight,  or  aftrin- 
ged ;  ftrong  and  lean :  the  Humours  thick  and 
tenacious,  very  much  mixed,  and  not  eafily  to 
be  feparated,  or  changed.  Things  that  are 
liot,  dry  and  acrid,  are  in  this  cafe  detrimen- 
tal J  while  thofe,  which  refrefli  or  relax,  that 
foften  ai>id  gently  refolve,  are  fure  to  give 
Relief, 

So  much  depends  upon  Temperament,  that 
fpme  Phyficians,  have  imagined  even  the 
Difference  of  Sex  to  proceed  from  thence. 
This  I  think  may  be  difputed,  becaufe  the 
Form  of  the  Animalcule  may  more  probably 
be  determined  by  fomething  elfe :  thus  far 
however  may  be  allowed  them,  that  befidc 
their  perfonal  Particularities,  there  is  gene- 
rally a  Temperament  peculiar  to  either  Sex. 
Upon  this  C^ufe  likewife,  namely  Tempera- 
ment, depend  Health  and  Sicknefs,  our  Age 
or  Time  of  Life  ^  during  which,  by  the  Ac- 
tion of  the  Heat  upon  the  Moifture,  the  Con- 
ititution  of  tKe  Body,  apart  from  Biftempers, 
1$  manifefily  changed:  Alterations  continually 
enfue  from  the  very  Time  of  Man's  Gene- 
ration.    The  principal  Stages  of  his  Beiarg  are 

varioufly 
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varioufly  numbered,  Hippocrates^  in  his  Book 
de  Came,  xtckom  [even -,  other Sy  four :  that  is 
to  fay,  Youth,  (which  comprehends  the  In- 
fant, the  Child,  the  Boy,  and  the  Youth,  pro- 
perly fo  denominated)  extending  to  the  Age 
of  twenty-five  or  thirty  Years ;  Manhood, 
from  thence  to  thirty- fix  or  forty;  Middle- 
Age,  from  thence  to  forty-five  or  fifty ;  laftly 
Age  itfelf,  which  may  be  fubdivided  into  the 
vigorous,  and  the  decrepid,  which  latter  ends 
in  Death.  Every  Age  has  its  peculiar  Tem- 
perament :  that  of  Infants  is  very  warm  and 
very  moift  -,  that  of  dpcrepid  Age,  very  cold 
and  very  dry:  which  is  eftimated  not  fo  much 
by  the  Number  of  Excrements,  as  by  the 
Subftapce  of  the  folid  Parts,  which  is  very 
dry.  There  has  been  no  fmall  Controveriy 
about  the  Temperament  of  Youth  ;  whether 
it  be  as  warm  as  that  of  Boys.  Galen  is  of 
Opinion,  that  the  Heat  in  both  is  equal :  yet 
Reafon  wpuld  perfuade  one,  that  in  Boys  it 
fhould  be  rather  more  intenfe  -,  yet  it  is  kindly 
withal,  and  rather  more  replete  with  V^ 
pours :  and  that  in  Youth  it  (hould  be  lefs  in- 
tenfe, though  fharper  at  Times,  and  more 
biting :  for  which  Caufe,  People  of  this  Clafs 
are  fo  often  fubjed:  to  burning  Fevers.  The 
Prefervation  or  Deftruftion  of  Health,  thro' 
all  thefe  Periods,  depends  greatly  upon  a  Per- 
fon*s  Manner  of  Life  and  Exercife,  and  the 
Things  which  are  called  the  Non-naturals : 
fo  if  you  have  Regard  only  to  their  Years, 

you 
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you  will  fee  fome  young  Men  with  the  Tem- 
perament of  old   Age,-  and  old  P^^en  again 
enjoying  a  youthful  Habit;     But  though  it 
fometimes    happens    that    Conftitutions,    by 
good   or  ill  Management,    nlay  wear,  thefe 
different-  Appearances i  yet  ftridtly  fpeaking,, 
notwithftanding   any     temporary   P.enewals,. 
Amendments,     or   Recoveries,    the     radical' 
Moifture,     and    vital  .  Heat,     mull   by    the 
Courfe  of  time,  and  fucceffive  Decay,  grow 
worfe  and  worfe;  the  Heat  being  weakened, 
and  diminifhed,     by  the  continual  Attrition 
and  Digeftion  of  Aliments,  as  well  as  by  other. 
Accidents;  and  the   Moifture,  by  perpetual 
Evaporation :  fo  that  inevitable  Death,  in  the 
courfe  of  Things,  after  thebeft  Management,, 
muft  appear  at  laft. 

Before  I  conclude  this  Chapter,  it  is  ne- 
ceifary  to  obferve,  that  as  the  great  Variety, 
of  Temperaments  requires  a  great  Variation 
of  the  ^talities  of  Medicines  prefcribed  to 
different  Perfons ;  fo  a  Difference  of  Age  re- 
quires a  proportionable  Difference  in  the 
^antity,  even  of  the  fame  Medicine  admi- 
niftred,  at  different  Periods,  to  tke  fame. 
Perfon,  which  is  to  be  regulated  generally 
by  the  Prudence  of  the  Phyfician  regarding 
the  Increment  and  Decay  of  Strength. 
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C   H   A  P.  .   VII. 

■The  External  Fie^'^o  of  the  Parts  of  an  humam 
Bddy.    ^ 

%he  Divifion  of  the  Body, 

THE  Body  is  divided  into  four  principal 
Parts;  ■  which  are,  the  Head,  the 
Thorax,  the  Abdomen,  and  the  Extremities^ 
viz.  the  Arms  and  Legs. 

^he  Ext  ernai  Parts  of  the  Head.- 

The  External  Parts  of  the  Head,  or  uppQr 
Cavity,  are,  the  Face,  and  the  Clavci^  or 
hairy  Scalp.  The  Parts  of  the  Face,  are* 
the  Brov/,  the  Ears,  the  Eyes,  the  Cheeks,, 
the  Nofe,  the  Philtriini  and  its  Sides,  the 
Muftaches,.  the  Lips,  the  Mouth,  and  the 
Chili;  The  Parts  of  the  hairy  Scalp,  are, 
the  Sinciput y  or  Forehead,  under  which  lietk 
the  Os  Frontis:  It  reaches  to  the  B^lyyua,^  or 
Meeting  of  the  coronal  with  the  fagittal 
Suture..  The  Vertex y  or  Crown  of  the 
Head,  is  where  the  Hairs  turn,  as  it.  werc^ 
round  a  Point  _;  and  from  thence  to  the  firft 
Joint  of  the  Neck  is  the  Occiput y  of  Head 
behind.  The  Temples  are  the  Sides  of  the 
hairy   Scalp,  tinder  which  are   the  crotaphite 

Mufcles,, 
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Mufcles,  the  Oja  Fetrofa  5  they  reach  to  the 
the  Sutured  Squa7nofa: 

Of  the  Ear,  ^ 

The  External  Ear  is  divided  into  two 
Par^,  of  which  the  upper  is  called  Pinna^ 
or  the  Wing;  the  lower,  Fibray  or  Lobe. 
The  Parts  of  the  Pinna  are  the  Helix,  which 
is  the  outward  Circle  or  Border  of  the  Ear ; 
the  Anti'helixy  which  is  the  Semi-circle 
within  the  other :  The  lower  End  of  the 
Semi-circle  makes  a  little  Prominence,  which 
is^  called  Anti-tragus ;  becaufe  there  is  an- 
other Prominence  juft  oppofite  to  it,  which 
is  called  Tragus,  by  Reafon  of  fome  Hair 
that  is  upon  it.  The  Cavity  made  by  the 
Extremities  of  the  Helix  and  Anti-kelix  is 
called  Conclia :  The  Hollow  in  the  Middle 
of  the  Ear  is  called  Ahearium ;  it  has  a  Hole 
which  leads  to  the  'Tympaftum^  named  the 
Meatus  Auditorius. 

Of  the  Eyes, 

The  External  Parts  of  the  Eyes,  are  the 
Supercilia.  or  Eye-Brows,  the  Canthus  Inter- 
nusy  or  the  great  Angle,  where  the  Caruncula 
Lachrymalis  is  3  the  Canthus  Externus,  or 
the  little  Angle,  which  is  the  fartheft  from 
the  Nofe;  the  Palpebra,  or  the  upper  and 
lower  Eye-lids  -,  the    Cilia,    which   are  little 

Cartilages 
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Cartilages  on  the  Edge  of  the  Eye-lids  ^  the 
Hairs  planted  upon  the  Cilia^  in  Form  of  a 
Pallizido  5  the  PunBa  Lachrymalia  which  are 
two  little  Holes  near  the  big  Angle  of  the 
Eye.  The  Orbit  is  a  Cavity  made  by  the 
Bones,  in  which  the  Globe  of  the  Eye  is 
contained,  with  its  fix  Mufcles;  the  Tunica 
Conjundiivay  which  is  the  White  of  the  Eye  -, 
the  Cornea,  which  is  the  tranfparent  Part  of 
the  Eye ;  the  Iris  or  Rain-bow,  in  the  Mid- 
dle of  which  is  the  Pupilky  or  Sight. 

Of  the  Nofe,  Lips,    &c. 

The  Nofe  has  its  Spina^  or  Ridge,  which 
is  long.  The  Acrortjiony  which  is  cartilagi- 
nous, and  reaches  from  the  End  of  the  Spine 
to  the  Globulus,  or  Tip  of  the  Nofe.  The 
Noftrils  are  the  Paflages  into  the  Nofe.  The 
Ala,  or  Wings  of  the  Nofe,  are  the  Sides 
of  the  Noftrils.  The  Columna  is  the  little 
flefhy  Portion  which  reaches  from  the  Tip 
of  the  Nofe  to  the  Philtrum-,  it  divides  the 
Noftrils.  The  Philtrum  is  the  Hollow  which 
divides  the  upper  Lip  immediately  under  the 
Nofe.  The  Cheeks  reach  from  the  lower 
Eye-lids  to  the  Lips.  The  Mentum,  or 
Chin,  is  the  Fore-part  of  the  lower  Jaw. 
The  lower  Jaw  reaches  from  the  two  Ears 
to  the  Chin,  inclufively.  The  Lips  are  the 
riaufculous  Flefh  at  the  Entry  of  the  Mouth; 
their  external  Part  is  called  Prolabiu?n,  and 

that 
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that  which  is  tin^dred  red,  Projlofnien.    The 
'  Gams  are  the  Elefh  which  covers  the  lower 
Part  of  the  Teeth. 

•  Of  the   Neck, 

The  Neck  reached  from  the  Head  to  tjle 
Chvkidce  of  Chanel  Bones.  Its  Parts  are  the 
'fiigiilwii  or  Throat, .  which  is  its  Fore-part, 
lalon^  which  defcerids,  the  Tr^fZ'd'^' :/^;'/^ir/^^ 
wt  Wind-pipe,  arid  the  Oejbpb'apiis,'  or  Gullets 
The  Eminence  which  appears  in  the  upper 
Part  of  the  Throat'- is  ealled  Fdmvjn  Adami. 
The  Cervixy  which  is  the  hind  JPart  of  the 
Neck; 'its '.Upper  Part  is  .called^i/?^//^^  the 
middle  Pojfa,  ah^'  the  lower  Epoms.  The 
F^rmJes.  make  the  upper  and  la'|:«?ral  Part  of 
the  i^eck,  T^erthra  the  middle,  and  Parak- 
-  pfiia  the  lower. 

Gj  tlid.'Ey:ternal  F  arts  of  the  Inorax,  or  Middle 

Cavity. 

\\    i^ll    that    lies   betwixt    the    Bafis    of  jhe 
■^Jeck,    and     the   Diaphragmdy  ,i.  QV   ■Midriif, 
■  ihat   is,.dbwn,  ;to  the  laft"Kibs^.,is  called  the 
"TkoraXy    .or  C%t9i,. '  The   ForQ-part    of  ,t;he 
'  %ItDrax^  is  called  the  Breaft  ^  ja  it  are  the,C/^- 
"  pfitddy  dj;   Chajiei-Boi^s  >  and    thq  Sternum, 
'  iJrvBreiil -bone, .  w|ilch  is  in  rt|o.e  middle^  it 
•*-t)e^inSvat  theV  C/OT/a/Z^,    and  terminates  in 
•  the  'Cdrsi/ago  XiphdideSy    of   Swbrd-Uke  Car- 
til  j^e.      Under  the  Sternum  lies  the  Mediajii" 

nw/if 


chap.  VII.  External  Partsi  g^ 

nuniy  and  the  Heart  in  its  Pericardium,  The 
Mamma,  or  Breafts,  are  two  round  Tumours^ 
which  appear  upon  the  Fore-part  of  the 
Cheft,  under  Vv^hich  are  lituated  Part  of  the 
Ribs,  the  Pleura,  and  the  Lungs:  There 
ftands  upon  their  Centre  a  little  Protuberance 
called  P^///i7,  or  Nipple,  which  is  encom- 
paffed  with  a  re^difh  Circle,  called  Areola. 
The  Hollow  in  the  Middle  of  the  -Breaft, 
below  the  Breafts,  is  C2i[hd  Scrol?iculus  Cordis, 
The  hinder  Part  of  the  Thorax  is  called  the 
Back,  compofed  of  twelve  Vertebrae^  or 
Joints,  and  two  Scapula,  or  Shoulder-Blades, 
which  are  the  two  upper  Parts  of  the  Back 
on  the  Sides  of  the  Vertebra.  The  lateral 
Parts  of  the  'Thorax  are  called  Perijlerna* 

Of  the  External  Parts  of  the  Abdomen,  or 
lower  Belly,  ■ 

The  lower  Belly  extendeth  from  the  Car-^ 
rilago  Xiphoides  to  the  Os  Pubis,  the  fore-part 
is  called  Abdomen,  and  the  hinder-part  the 
Back-fide.  The  Abdomen  is  divided  into  up- 
per, middle,  and  lower  Parts.  The  upper 
reaches  from  the  Cartilago  Xiphoides,  till 
within  two  Fingers  Breadth  above  the  Na- 
vel 'y  it  is  called  Epigafcrium,  and  its  two 
Sides  Hypochondria,  The  Right  covers  the 
greateft  Part  of  the  Liver  ^  the  Left  the 
Spleen,  Part  of  the  Stomach,  and  Colom 
The  middle  Part  of  the  Abdomen  is  only  two 
Fingers  Breadth  above^  and  as  much  below 

the 
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the  Navel ;  It  is  caU'd   Kegio  Umbilicalis ;  its 
Middle  is  called   Umbilicus  or  Navel.     Under 
the  Middle  of  this  Region  lies  all  the  Intef- 
tinum  'Jejunum^  and  Part  of  the  Ileum,     The 
Sides   of  this   Region    are  called  by  Glijforiy 
Epieoliccey    becaufe     they    cover    the    Colon. 
Under  the  Right  is  contained  the  right  Kid- 
ney, Part  of  the   Colon  apd  jejunum:  Under 
the  Left  is   contained  the  left  Kidney,  with 
Part  of  the  Colon  and  'Jejunum,     The  lower 
Part  of  the  Abdomen  reaches  from  the  umbi- 
lical Region  to  the  lower  Part  of  the  Os  Fu- 
bis'y  it  is  called  the  Hypogajiriumy  it  covers 
the    Bladder,    Womb,    and   the   ReBum   or 
Straight-gut.     The  lower  Part  of  the  Hypo- 
gajlrium  is  called  PeSieUy  or  Regio  Pubis-,  its 
Sides  Inguina  or  Groins.     The   Sides  of  the 
Hypogajirium  are  called   Ilia,    either  becaufe 
they  contain  almofl  all  the  Gut  Iliu?n,  or  be- 
caufe they  terminate  at  the  lower  Part  of  the 
Os  Ilium,     The  Inguina  or  Groins  are  below 
the   Ilia,  where  there  is  a  Part  of  the  Muf- 
cle   Cremajler  with   the   Produd:ions  of   the 
Peritoncew7t,     The  hind  Part  of  the  Abdomen 
is  called  the  Back -fide;  it  reaches  from  the 
laft  Ribs  to  the  Extremity  of  the  Os  Sacrum, 
It    is  divided  into  two   Parts.     The  upper  is 
called  the  Small   of  the  Back,  its  Sides  the 
Loins ;  the  Middle  of  the  lower  Part  is  cal- 
led Radius-,    as  its  lower   End  is  the  Anus^ 
and  its  Sides   the  Nates  or  Buttocks.     The 
Perindeum  is  the  Space  between  the  Anus  and 
the  Privities.  Of 
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Of  the  External  Parts  of  the  Arms,  Fore- arms 
and  Hands, 

The  Arm  is  from  the  Joint  of  the  Shoul- 
der to  the  Elbow,  which  is  the  Place  where 
we  bend  our  Arm.  The  Fore-arm  is  from 
the  Elbow  to  the  Wrift  or  Carpus,  The  Hand 
is  all  that,  which  is  betwixt  the  Wrift  and 
the  Ends  of  the  Fingers.  The  Farts  of  the 
Hand  are  the  Metacarpus^  which  is  from  the 
Wrift  to  the  Root  of  the  Fingers;  the  Out- 
fide,  which  is  the  Back  of  the  Hand ;  and 
the  Infide,  which  is  the  Palm  of  the  Hand; 
the  Mons  Pollicis  is  the  flefhy  Part  of  the 
Hand  nigh  the  Thumb  -,  the  Finger  next  the 
Thumb  is  called  the  Index,  or  Fore-finger, 
then  follows  the  Middle,  the  Ring-finger, 
and  the  little  one.  Upon  the  Extremities  of 
the  Fingers  are  the  Nails ;  the  white  Spot, 
which  is  at  the  Root  of  the  Nails,  is  called 
Onyx, 

Of  the  External  Parts  cf  the  Thigh  and  Leg, 

The  Thigh  is  from  the  Haunch  to  that 
Joint  of  which  the  Fore-part  is  called  the 
Knee;  the  Back-part  the  Ham. 

The  Leg  is  from  the  Knee  to  the  'Ta?ftts  ^ 
its  Fore-part  is  called  the  Shin,  and  the 
Back-part  the  Calf  of  the  Leg:  The  Emi- 
nencies,  which  are  at  the  Extremity  nigh  the 

G  Tarfus, 
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T'arfusy  are  called  the  outer  and  inner  Ankles 
of  the  Foot;  The  Tarfus  is  from  the  Ankles 
to  the  Metatarjusy  or  Breadth  of  the  Foot, 
which  goes  to  the  Root  of  the  Toes:  The 
upper  Part  of  the  Foot  is  called  Inftep;  the 
under  Part  the  Sole  of  the  Foot :  the  Toes 
are  five  in  Number,  with  their  Nails. 


CHAP.     VIIL 

Of  the  Component  Farts 

T  Hough  Hippocrates  (6  Epidem.  Contex, 
7.)  divides  the  human  Body  into  three 
Portions,  and  makes  the  Parts  to  be  either, 
contained y  contaiitingy  or  moving-,  yet  others 
are  more  ftrid:  in  the  Ufe  of  the  word  Part. 
So  that  the  Things  contained^  by  which  are 
meant  the  feveral  Humours,  and  llkewife 
the  Things  that  move,  which  the  above 
mentioned  Author  calls  dpixccvrsg,  or  hnpetumFa^ 
cientes,  and  by  which  he  underftands  the 
animal  or  vital  Spirits,  as  they  are  alike  de- 
ftitute  of  Form  and  Figure,  are  feldom  al- 
lov/ed  the  Title  of  Farts  by  later  Writers. 
For  though  Life  and  Health  cannot  iiibfift 
without  the  Humours  of  the  Body,  yet  it 
does  not  follow  in  their  opinion,  that  the 
Blood,  or  any  other  Humour,  which  is  as 
neceifar)^  as  that,  to  the  Support  of  the  whole, 

can 
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can  yet  l>e  properly  called  a  Part.  They 
cannot  deny  them  however  to  be  necefiary 
Contents,  and  v/here  is  the  Difference  be- 
tween Parts,  and  neceffary  Contents  ?  This  Dif- 
tindtion  feems  to  be  rather  technical  than  real-, 
hut  fince  it  is  received,  I  fhall  follow  Cuf- 
tom,  and  define  a  Part  to  be  a  folid  Body,  co- 
hering with  the  whole,  endued  with  Life,  and 
framed  to  perform  fome  Office ^  or  FujzBion, 

A  Part  then  muft  firft  h^  folid-,  for  which 
Reafon,  Humours  cannot  be  reckoned  among 
the  Parts.  Secondly,  it  muft  have  Life-,  and 
therefore  the  Excrefcences,  as  the  Hairs,  and 
Nails,  ^c,  are  not  to  be  accounted  Parts, 
Thirdly,  according  to  this  Hypothefis,  one 
Part  muft  not  nourifli  another  j  and  fo  the 
Blood,  Fat,  and  Spirits  are  not  Parts. 
Fourthly,  it  muft  have  Circumfcription. 
Fifthly,  it  muft  be  united  with  the  whole; 
both  in  refpe6t  of  Matter,  and  Form.-  Sixth- 
ly, it  muft  have  fome  Fund:ion  or  Ufe.  The 
principal  Differences  of  Parts  are  taken  either 
from  their  Matter,  or  End.  From  their 
Matter,  Parts  are  faid  tobe  ^;;^/7/(3'r  or  d^iffi^ 
?niliar,  A  f  miliar  Part  is  that,  whofe  Par- 
ticles are  of  the  fame  Subftance,  and  Deno- 
mination throughout:  as  every  Part  of  Bone 
is  Bone.  It  is  otherwife  called  a  fimple  Part. 
Of  fimple  Parts  they  ufed  to  reckon  ten; 
the  Skin,  the  Flefti,  a  Fibre,  a  Vein,  an 
Artery,  a  Nerve,  a  Ligament,  a  Cartilage,  a 
G  2  Bone 
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Bone  :  To  which  may  be  added  a  Tendon  : 
For  it  is  diftind;  from  thefe,  and  the  Sub- 
ftance  of  it  fimple,  and  without  any  Compo- 
iition,  and  then  the  old  Couplet  of  Latin 
Verfes  may  ftand  corrected  thus. 

Cartilage,  Caro^  Membrana,  Arteria^  Nervus 
Vena^  Ligamenlumy  Cmh,  Os^  cum  Tenaine^  Fibra. 

Of  the  former  fimple  Parts  fome  are  fim- 
ple indeed,  and  thefe  are  in  number  feven ; 
the  Skin,  a  Membrane,  the  Flefh,  a  Fibre, 
a  Ligament,  a  Cartilage,  a  Bone.  The  reft 
are  only  fimple  to  the  Eye,  or  Senfe;  and 
not  to  Reafon:  for  a  Nerve,  in  particular,  is 
com.pofed  of  many  Filaments,  covered  with 
a  double  Membrane,  made  of  the  Dura  and 
Pia  Mater. 

Of  the  ^;;;/>/^  Parts  fome  are  called  fper- 
matical,  as  a  Bone,  a  Cartilage,  a  Ligament, 
a  Membrane,  a  Fibre,  a  Nerve^  an  Artery, 
a  Vein :  thefe  are  fuppofed  to  be  made  of  the 
S^ed,  and  it  is  to  be  obferved,  that  if  they  be 
cut  in  two,  or  broken,  they  are  not  to  be 
regenerated,  nor  truly  united,  but  only 
joined  by  a  Callus. 

Others  are  fanguineous,  being  fuppofed  to 
be  made  of  Blood,  and  thefe  may  be  regene- 
rated, as  is  apparent  in  mufcular  Flefh.  As 
for  the  Skin  it  feems  to  be  partly  fpermatical, 
and  partly  fanguineous.  For  though  in  adult 
Perfons  a  Wound  in  it  is  not  to  be  healed 

v/ithout 


Chap.  VIIL         Component  Farts,  loi 

without  a  Scar:  yet,  in  Boys,  it  has  been 
obferved  to  be  clofed  with  a  true  and  proper 
Skin. 

A  diiTimilar  Part  is  that,  whofe  Portions 
are  neither  of  the  fame  Subftance,  nor  the 
fame  Denomination,  as  a  mufcle^  in  the 
which,  are  Fleili,  nervous  Fibres,  and  a 
Tendon.-  It  is  otherwife  called  a  Compound 
and  an  organical  Part. 

In  an  organical  Part  there  are  generally 
four  things  obfervable.  As  for  Inftance,  in 
the  Eye,  there  is  firft  the  chief  Particle,  by 
which  the  Ad:ion,  namely  Vifion,  is  per- 
formed, which  is  the  cryftaliine  Humour. 
Secondly,  that  Particle,  without  which  the 
Adiion  cannot  be  performed,  as  the  optick 
Nerve.  Thirdly,  what  furthereth  the  Acti- 
on, as  the  other  Humours,  Membranes,  and 
Mufcles.  Fourthly,  that  by  which  the  Pow- 
er of  Adiion  is  fenced  or  preferved,  as  the 
Eyelids. 

Of  organical  Parts  likewife  there  are  reck- 
oned four  Degrees.  The  firft  is  made  only  of 
the  Similars,  as  a  Mufclc.  The  fecond  re- 
ceiveth  the  firft  kind  of  organical  Parts,  and 
other  Similars,  as  a  Finger.  The  third  ad- 
mitteth  thofe  of  the  fecond  Degree,  as  the 
Hand.  The  fourth  is  made  of  the  Third 
and-^^ther  Parts,  as  the  Arm. 

Parts,  from  their  End,  or  Ufe,  are  diftin- 
guiihed  into  Principal,  and  lefs  principal,  or 

G  3  rainiftriiig. 
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miniflring.  The  Principal  are  the  Liver, 
Stomach,  Heart,  Brain.  The  miniflring  are 
either  neceffary,  or  not  fo.  The  neceffary 
are  thofe,  without  which  the  Animal  can- 
not live.  So  the  Lungs  minifter  to  the 
Heart,  the  Guts  to  the  Stomach.  The  not 
neceffary  are  fimple  Fleih,  &c.  For  in  con- 
fumptive  Perfons  it  is  almoft  wholly  fpent; 
and  Lifed:s,  according  to  Arijiotk^  have  none 
at  all. 

Befide  thefe  Divifions  of  the  Parts,  there 
are  others  fomewhat  different,  the  Diftribu- 
tion  being  in  great  Meafure  arbitrary,  fuited 
to  the  Humour  or  Defign  of  each  Author, 
and  the  Share  he  takes  in  the  Profeffion. 
Thus  Fernelius  divides  the  Body  into  publick 
and  private  Regions.  The  private  are  inch 
as  the  Brain,  the  Reins,  the  Womb,  &c. 
The  Publick  are  three.  The  firft  hath  the 
Vena  portoe  and  all  the  Parts,  to  which  its 
Branches  extendti.  The  fecond  begins  at  the 
Roots  of  the  Cava,  and  ends  in  the  fmall 
Veins  before  they  become  capillary.  The 
third  hath  the  Mufcles,  Bones,  and  the  Bulk 
of  the  Body,  terminating  with  the  Skin. 
But  this  Divifion  is  only  of  ufe  in  Phyfick.. 

Anatomifts  have  a  Method,  which  fuits 
their  Purpofe  and  the  Phyficians  too.  They 
divide  the  Body  by  the  Cavities  appointed  to 
receive  the  principal  Parts,  and  fuch  as  mini- 
fter  to  the  fame.      Thefe  are   three.      The 

Head 
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Head  which  is  for  the  Brain,  the  Breaft  for 
the  Heart,  and  the  Belly  for  the  Liver.  And 
becaufe  this  laft  Cavity  is  mofl  fubjedt  to 
Patrefa<ilion,  they  begin  their  Operations 
here. 

I  begin  with  it  for  another  Reafon,  be- 
caufe being  to  treat  of  Phyfiologyj  it  affords 
us  a  direct  Admiffion  to  thofe  Parts,  which 
are  the  firft  Infcruments  of  animal  Oecono- 
my,  and  upon  which,  in  its  fucceeding  Sta- 
ges, it  principally  depends.  Three  things 
then  here  offer  themfelves  to  our  Confidera- 
tion.  Firft,  the  Circumfcription,  or  Bounds 
of  the  Abdomen.  Secondly,  the  Regions  of 
it.  Thirdly,  its  internal  Parts:  the  two  firft 
of  which  have  been  before  defcribed,  and 
therefore  we  proceed  to  examine  the  contain- 
ing Parts  of  the  Body,  in  order  to  penetrate 
the  inner  Parts. 


G  4  C  H  A  P. 
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C  H  A  P.    IX. 

The  anatomical  Defcription  of  the  Parts  which 
prefent  themf elves  in  opening  a  Way  to  the 
grand  Organ  of  Chylification,  the  Stomach, 
^ndjir/i  of  the  containing  Parts,  <?/*  ^^^  Belly, 
which  affords  an  Occafon  of  fpeaking  of  the 
Skin  in  general,  and  other  Coverings  com- 
mon to  thaty  and  all  other  Parts  of  the 
Body. 

TH  E  containing  Parts  of  the  Belly  are  ei- 
ther common^  or  proper.  The  com- 
.mon  containing  Parts  are  four;  the  Skarf  fkin, 
the  Skin,  the  Fat,  the  flefliy  Membrane,  or 
Membrana  car  no  fa. 

In  common  Speech  the  two  Skins  are  com- 
prehended under  one  Denomination.  In  La- 
tin, the  Skin  of  Man  is  expreffed  by  the  Word 
Cutis,  that  of  Beafts  by  Aluta,  The  Greeks 
call  the  former  lic\LcL  and  J/p;^  Of  all  the 
Membranes  of  the  Body  it  is  the  thickeft, 
having  upon  Examination  a  double  Subftance. 
The  one  is  external,  called  sTi^epfj.isoii  enl  ra 
lepy^a  tMtch,  becaufe  it  is  placed  as  a  Covering 
upon  the  Skin.  It  is  termed  Cuticula  in  La* 
tin,  and  is  as  large  as  the  Skin,  and  more 
compa(fl.  For  (harp  Humours  paffing  thro' 
the  Skin  are  flopped  by  the  Thicknefs  of  the 

Scarf- 
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Skarf-fkin,  and  for  Want  of  a  Paffage  there, 
rife  in  Puftules  between  them  both:  In  Man 
this  Membrane  fomewhat  refembles  the  Peel- 
ing of  an  Onion  ^  and  is  without  Blood,  and 
without  Feeling.  Some  imagine  it  to  be 
formed  by  an  oleous  Vapour  from  the  Blood, 
raifed  by  the  natural  Heat  of  the  under  Parts, 
and  dried  and  condenfed  by  the  external  Cold ; 
but  Dr.  Glijfon  not  improbably  takes  it  to  be  a 
foft,  flippery,  vifcid  and  tranfparent  Juice, 
fomething  like  the  White  of  an  Egg,  that  if- 
fuing  out  of  the  capillary  Extremities  of  the 
Nerves,  which  end  in  the  outer  Superficies 
of  the  true  Skin,  is  there  coagulated,  and  by 
its  Vifcofity  flicks  upon  it  like  Glue,  fo  that 
it  can  hardly  be  feparated  from  it  by  a  Knife, 
though  eafily,  in  living  Creatures,  by  a  Ve- 
ficatory;  and  in  dead  Perfons  by  Fire  or  fcald- 
ing  Water.  Diftempers  fomeiimes  prgducs 
the  fame  EfFe(5l,  we  fee  it  peel  off,  after  burn- 
ing Fevers,  and  the  Small-Pox,  though  its 
Place  is  foon  fupplied,  as  a  nev/  one  prefentiy 
fucceeds.  It  defends  the  true  Skin,  which  is 
of  exquifite  Senfe,  from  the  too  violent  Pref- 
fure  of  outward  Bodies.  For  when  this  is 
rubbed  off,  that  cannot  touch  them  but  with 
Pain.  In  cold  Weather  it  breaks  the  Adlion 
of  the  Cold,  that  Perfpiration  may  not  be  al- 
together hindered ;  as  in  immoderately  hot 
Weather  it  reflrains,  by  its  Compadnefs,  too 
great  a  Perfpiration  :  it  keeps  the  ichorous 
Subftance    from    ifTuing    from   the    Arteries, 

which 
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which  oozes  out  immediately  when  the  Cuti- 
cula  by  any  Accident  is  taken  ofF;  and  beiide 
thefs  neceflary  Ufes,  it  makes  the  Body  beau- 
tiful, by  fmoothing  the  Roiighneffes  of  the 
true  Skin,  and  covering,  with  its  agreeable 
Whitenefs,  the  ofFenfive  Sight  of  the  other's 
bloody  red  :  though  that  indeed  is  naturally 
white  Hke  other  Membranes  ;  but  in  healthy 
Perfons,  and  fuch  as  live  in  a  moderately  cold 
Climate,  it  acquires  the  Colour  beforemen- 
tioned.  While  in  thofe  who  live  under  the 
Equinodlial  Line,  and  exceffively  hot  Cli- 
mates, it  appears  black  on  the  outer  Super- 
ficies, becaufe  they  having  a  fofter  Skin,  and 
their  Pores  large  and  loofe,  many  Vapours  of 
the  aduft  Humours  are  raifed  with  the  Sweat; 
the  grolTer  Subftance  whereof  being  flopped 
by  the  Scarf-fkin,  and  by  reafon  of  the  ex- 
ceflive  Heat,  there  dried  and  burnt,  may  pof- 
fibly  be  the  Reafon  of  that  peculiar  Colour  ; 
for  their  Infants  are  not  born  black  but  red- 
difli.  The  Pores  of  the  Skin  are  generally 
molL  vifible  in  white  People,  and  in  cold  Coun- 
tries. For  if  it  be  laid  bare  in  Winter,  the 
Citticula  appears  covered  all  over  with  httle 
Excreffences  like  a  Goofe's  Skin.  The  true 
Skin  is  generally  reckoned  to  be  fix  Times 
thicker  than  the  other,  and  is  made  up  of 
nervous  Fibres  clofely  interwoven  one  with 
another,  and  of  a  Parenchyma,  which  fills 
up  the  Inteidices  and  Inequalities  thereof. 
That  there  is  fuch  a  Parenchyma  may  be 

proved 
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proved  by  the  Experiment  upon  a  Sheep- fkin, 
v/hich  when  fteeped  in  Water,  and  fcraped 
by  an  Ivory-Knife,  or  fuch-Hke  Inftrument, 
affords  a  great  deal  of  rnucous  llimy  Matter, 
by  the  Lofs  of  which  it  becomes  much  hghter 
and  thinner,  and  in  fome  meafure  tranfparent, 
as  we  fee  in  Parchment. 

The  Skin  of  the  Forehead  and  Sides  is 
thin,  it  is  thinner  yet  in  the  Palms  of  the 
Hands,  but  thinneft  of  all  in  the  Lips  and 
Scrotum.  It  is  thickeft  in  the  Head,  the 
Back,  and  under  the  Heel,  where  it  is  fome- 
times  as  deep  in  Subftance  as  a  Bariey-Cornj, 
and  rather  a  Callus^  than  Cuticula  5  it  takes 
that  Appearance  likewife  in  the  Hands  of  la- 
borious People,  who  are  continually  handling 
hard  Inftruments, 

It  is  thinner  in  Children,  and  in  Women, 
than  in  Men,  and  in  thofe,  that  live  in  hot 
Countries,  than  in  thofe  that  live  in  cold.  For  . 
this  Reafon  the  Inhabitants  of  colder  CHmates 
coming  under  the  Line,  are  fo  often  taken 
with  Fevers ;  becaufe  the  great  Heat,  which 
is  there  excited  in  the  Body  by  the  outward 
Air,  cannot  exhale  for  the  accuftomed  Thick- 
nefs  of  the  Skin, 

The  Skin  hath  an  Adion,  to  wit,  the  Senfe 
of  Feelinei  it  cloaths  the  outward  Parts,  and 
defends  them  from  Injuries :  and  ferves  as  a 
general  Vent,  or  Emundlory  to  the  Body» 
That  the  Reader  may  the  better  conceive  how 
this  is  performed,  it  may  be  neceflary  to  de- 

fcribe 
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fcribc  more  particularly  the  feveral  Appear- 
ances of  the  Skin,  as  they  prefent  themfelves, 
when  the  Scarf-fkin  is  removed.  Keil  ob- 
ferves  firft  the  Papilla  Pyramidales  or  Ends 
of  the  Nerves,  and  between  thefc  Papilla  an 
infinite  Number  of  HoleSy  v^^hich  are  the  Ori- 
fices of  the  excretory  Veffels  of  the  miliary 
Glands  underneath  ;  about  thefe  Papilla  is 
fpread  a  mucous  Subftance,  which  becaufe  it 
is  pierced  by  them  is  called  the  Corpus  reticu^ 
tare :  thefe  altogether  compofe  the  firft  Stra- 
tum. The  fecond  is  a  Web  of  fiervous  Fibres^ 
and  other  VeJJels  differently  interwoven,  which 
form  the  Pare?ichy?na,  or  that  Part  of  the  Skin, 
of  which  Parchment  is  made.  Under  thefe 
two  Parts  lie  the  miliary  Glands,  which  as 
they  are  mixed  with  the  Fat,  are  perhaps  not 
fo  properly  to  be  reckoned  to  the  Skin  ;  of 
their  Office  we  (hall  fpeak  in  their  Place,  as 
we  come  a  little  to  enlarge  upon  this  Divifion. 
It  is  to  be  noted  here,  that  upon  the  Surface 
of  the  Skin  there  are  many  parallel  Lines, 
which  are  cut  by  as  many  parallel  ones,  thefe 
Interfedtions  make  Spaces  of  a  rhomboidal  Fi- 
gure, and  out  of  each  Angle,  for  the  greateft 
Part,  grows  an  Hair,  (liorter  or  longer,  as  Na- 
ture requires,  in  the  feveral  Parts  of  the  Bo- 
dy ;  but  in  the  Palm  of  the  Hand,  where 
there  are  no  Hairs,  thefe  Ljnes  do  not  inter- 
feft  one  another,  and  on  the  Ends  of  the  Fin- 
gers they  are  fpiral.  Boerbiic^ve  obferves,  that 
\htfudoriJerous  Vefch  are  hid  in  the  Middle  of 

thefe 
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thefe  Channels^  and  that  the  Papilla  of  the 
Nerves  occupy  the  Sides.  *^  Jn  medio  horum 
"  Sulcorum  tut  a  condita  hcerent  Vafa  fudorifera, 
^'  in  iitroque  autem  Sulci  latere  paralleila  priori 
^^  feries  Papillarum  nervearumJ' 

To  enlarge  a  little  upon  the  foregoing  De- 
scription. Boerhaave  obferves,  that  the  Ends 
of  the  Nerves  rifing  thro'  the  Mucus  afore- 
mentioned, leave  there  their  outvv^ard  Cover- 
ing, which  they  receive  froai  the  Duramater^ 
and  make  thereby  a  Piece  of  Netvi^ork,  firft 
difcovered,  by  Malpighi  in  the  Feet,  Hands, 
and  Tongue  ;  afterwards  the  celebrated  Piiyf-r 
chius  improved  upon  the  Difcovery,  and  found 
the  Appearance  of  Papilla  in  all  Parts  of  the 
£ody,  though  fomewhat  different  in  Form, 
and  more  confpicuous,  and  frequent  in  the 
moft  fenfible  Parts.  Boerhaave  obferves  of 
this  Piece  of  Net- Work,  from  whence  they 
fife,  that  it  has  no  ferous  or  fangui^erous  Vef- 
fels.  There  are  however  that  pierce  this 
Texture,  fubcutaneous  Arteries  in  great  Num- 
ber, and  fubcutaneous  Veins  ;  which  latter  re- 
ceive and  fuck  in  any  Moifture,  that  comes 
from  without,  mixing  it  firfl  with  a  thinner 
Lymph,  then  with  a  thicker,  and  laftly  with 
the  Blood  itfelf.  The  Truth  of  this  is  ground- 
ed upon  many  Z;//^///^/^  Experiments,  *«  L/- 
"  qiiores  extrinfecus  infinnatos  accipiunt ^  ac  Lym- 
'*  ph(^  temiijjimce^  aquojce  primo,  dein  hinc  Lym^ 
'*  ph^  fenftm  crnjjiori^  fero  pojica^  tandem  dent- 
*'  5'^//?  ipji  fanguini  mfjceni\  ut  mult  a,  et  cert  a 

*'   Expert- 
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**  Experimenta  docent^'  which  ought  to  be  a 
Caution  to  People,  how  they  touch,  or  fuffer 
their  Hands  to  be  licked  by  any  infeded  Per- 
fon  or  Thing;  moft  efpecially  if  the  Skin  be 
razed,  fo  as  to  let  the  leaft  Particle  of  Blood 
appear.     Under  the  Skin  too,  and  upon  the 
Fat  there  are,  through  the  whole  Compafs  of 
the  Body,  Glands,  which  are  called  miliary. 
They  have  each  an  Artery,  Vein,  and  Nerve, 
and  a  difcharging  Veffel,  going  outward,  which 
riling  through  an  Hole  in  the  reticular  Cover- 
iQg,  or  Net-work  aforementioned,  affords  a 
Paffage  for  the  grojjer  Sweat  under  the  Epi- 
dermis.     For    Outlets  of   the   tkifiner   Sort, 
there  are  befide,  under  the  Scales  of  the  fame 
Epidermis,  other  exhaling  Veffels  of  fuch  ex- 
traordinary Finenefs  and  Subtilty,  that  accord- 
ing to  Lew-'nhoeck^s  Computation,  no  lefs  than 
125,000  of  them  open  themfelves  in  the  Space 
of  a  common  Grain  of  Sand.     This  Relation 
hoi^'ever  is  incredible.     For  fuppofing  it  true, 
that  fo  many  Mouths  fliould  open  themfelves 
in  (q  fmall  a  Compafs,  yet  I  hold  it  quite  im- 
poflible,  that  any  human  hxl  Ihould  enable  a 
Man   to  find  Marks  of  Diftindion,  whereby 
to  count  the  Number.     Their    Multiplicity, 
notwithftanding,  mud  be  furprizingly  great : 
lince  by  their  Means,  there  happens  perpetu- 
ally in  every  the  fmalleft  Particle  of  the  Bo- 
dy, a  moft  fubtle  Perfpiration,  which  is  called 
from  the  Name  of  its  firft   Obferver  SarSco- 
rius^  the  SanSorian  Perfpiration.     This  Va- 
pour 
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pour  arifes  not  only  all  over  the  external 
Epidermis:  but  alio  from  the  Cuticle  of 
the  Mouth,  Nofcrils,  Swallow,  Wind-Pipe, 
LungSj  Gullet,  Stom2ch,  Inteftines,  Bladder, 
Wonib ;  in  fuch  a  Quantity  as  to  exceed  all 
the  aggregate  Subftance  of  the  other  Excre« 
ments.  Infomuch,  that  in  the  Air  of  Itaiyy 
in  a  Perfon  of  middle  Age,  eafy  Circum- 
ftances,  and  temperate  Life,  it  was  found, 
that  live  Eighths  of  what  he  took  for  Nou- 
rifhment  went  off  by  the  Mouth,  the  Noflrils, 
and  the  Pores  of  the  outer  Skin. 

Chefelden^  after  HcileSy  thinks,  that  they  have 
found  an  Error,  in  SanBorms^  in  afcribing  fb 
great  a  Difcharge  to  Perjpiration^  when,  as 
they  think,  Refpiration  takes  off  more  ;  but 
the  PalTage  of  Boerhaave  above  cited,  concern- 
ing internal  Perfpiration,  vindicates  this  great 
Author,  and  fliews,  that  the  Matter,  which 
goes  off  with  the  Breath,  is  nothing  elfe,  but 
the  collefied  /;2^fr;2^/ Perspirations  of  that 
Channel. 

When  this  Sort  of  Perfpiration  is  moft  fub- 
tle,  mod  equable,  and  in  the  greateft  Quan- 
tity, it  is  a  Demonftration  of  a  moft  perfed: 
ftate  of  Health,  and  the  moft  effedrual  Inftru- 
m.ent  of  its  Prefervation:  as  on  the  other  hand, 
its  Abfence  gives  the  firft  Notice,  and  is  per* 
haps  the  firft  Caufe  of  approaching  Sicknefs. 

i\fter  the  Removal  of  the  two  Skins,  in 
the  next  Place  there  appears  the  Fat,  which 
is  commonly  taken   to   be  diilind:  from   the 

Mcmbranm. 
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Membrana  carnofa^  which  lies  under  it,  but 
is  indeed  only  a  Part  of  the  fame.  For  that 
on  its  outer  Side  it  abounds  with  membranous 
Cells,  which  are  filled   with  a  yellovy^Kh  Fat. 

But  however,  having  noted  this  Error,  we 
fhall  fpeak  after  the  Manner  of  former  Ana- 
tomifts,  and  confider  it  as  fomething  feparate, 
and  fo  define  it  to  be  an  oleom  Humour  of  the 
Body^  elevated  by  the  moderate  Heat  of  the  Parts 
lying  under  it^  and  concreted  bet%veen  the  car- 
nous  Membrane  and  the  Skin  in  membranous 
Cells,  Now  though  in  Men,  this  Fat  lies  im- 
mediately next  to  the  Skin,  yet  in  Beads  the 
Membrana  carnofa  comes  between  them,  and 
is  indeed  mufcular,  and  fo  clofeiy  joined  to 
the  Skin,  that  they  can  many  of  thsm  move 
the  Skin  with  great  Violence  3  an  Horfe  can- 
not only  drive  off  Flies,  or  any  little  Infed: 
that  offends  him,  but  even  fometimes  by  this 
Sort  of  Motion  (hake  his  Rider.  But  it  is 
not  fo  ordered  in  Men,  in  any  Part  of  their 
Bodies,  except  their  Forehead,  which  they 
can  move  in  the  fame  Manner. 

But  to  return,  this  membranous  Fat  is 
properly  diftinguifhed  by  the  Latin  Word 
Pinguedo^  whereas  that  of  the  Caul  is  termed 
Sevum,  that  is  Suet,  or  Tallow.  And  they 
differ  in  this,  that  Finguedo  is  eafily  melted, 
but  not  fo  eafily  congealed  :  u'hereas  Sevuvi 
is  not  fo  eafily  melted,  but  eafiiy  congealed  ; 
befide  the  former  is  not  brittle,  and  the  o- 
ther   is. 

The 
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This  Fat  defends  the  Body  from  the  Air, 
preferves  the  natural  Heat,  fills  up  the  Wrin- 
kles of  the  Skin,  and  the  Cavities  of  the 
Mufcles,  lubricates  the  VefTels,  the  Extre- 
mities of  the  Qartilages,  and  the  Joints  of  the 
greater  Bones,  and  in  an<  efpecial  Manner 
helps  the  Concod:ion  of  the  Stomach. 

The  next  common  Covering  is  the  Mem- 
brana  Carnofa^    or  v/x^v  cu^-a'^Isq^    fo  called  in 
Man,  not  that  it  is  in  him  fleihy  (but  ner- 
vous, and  fo  fhould  rather  be  called  ?iervea) 
but  becaufe  in  Beafts,^   v^hich  the  Ancients 
ufed   moil  commonly  to  diffecfl,  it  is  endued 
with  flefhy  Fibres.     In    the   Birth  it  is  red, 
but  white  in  thofe,  who  are  of  Age,    and 
more  flefhy  in  the  Forehead  and  Neck,  than 
in  any  other  Part.     It  is  bedewed  within  by 
a  vifcous  Humour,  to  further  the  Motion  of 
the   Mufcles,    and  keep   the  Superficies   of 
them    from     Deficcation,     which    otherwife 
might  happen  from  their  frequent  Motion » 
This  Membrane  is  of  exquifite  Senfe,  where- 
fore, when  it  is  pricked  with  fharp  Humours, 
it  caufes   Shiverings,   fuch  as  are  felt  in  the 
beginning  of  Ague-fits.     From  which  Phy- 
ficians  would  do  well  to   diflinguifli  them, 
even  tho'    they   fhould   be    periodical.     For 
that  may  be  occafioned  by  fuch  common  Cau- 
fes as  Meat  and  Drink;  which  if  taken  at 
flated  Times,  will  at   flated  Times,  by  in- 
flaming  the    Humours,    produce   the   fame 
Symptoms. 

H  CHAP. 
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CHAP.       X. 

introduBion  to  an  Account  of  the  Mufcular  Co- 
verings of  the  Belly^ 

THE  proper  Containing;!? 2irt^  of  the  Belly 
are  the  Mufclesy  and  the  Peritonceiim, 
But  before  I  fay  any  thing  of  thefe  Mufcles 
in  particular y  it  may  be  neceffary  to  fpeak  firft 
of  a  Mufcle  in  general^  and  its  conftituent 
Parts,  as  fuch  a  Defcription  will  extend  the 
Reader's  View  a  little  farther  into  the  Confti- 
tution  and  general  Fabrick  of  the  human  Bo- 
dy: and  contribute  to  the  clearer  Underftan- 
ding  of  fome  Things,  which  in  the  Courfe 
of  this  Compendium^  may  chance  to  be  advan- 
ced upon  other  Subjedis.  A  Mufcle,  in  Greeky 
is  called  /xuf,  of  which  Muf cuius  in  Lathi 
feems  to  be  a  Diminutive;  as  if  itrefembled 
a  fiea'd  Moufe;  or  elfe  from|x;;«,  to  contrad:. 
*^.  It  is  a  diffmtlary  or  organic al  Part  (framed 
^*  of  its  proper  Membrane,  a  fibrous  Fleih, 
**  a  Tendon,  Veins,  Arteries,  and  Nerves) 
**  appointed  by  Nature  to  be  the  Inftrument 
**  of  free  Motion."  The  Parts  are  either 
common  or  proper.  The  common  are  three: 
ihe  Veiny  the  Artery y  and  Nerve,  The  pro- 
per as  many.  T^hcfbrous  Flefliy  the  Mem- 
draney  and  the  T*endo?2, 

The  Arteries  beftow  on  the  Mufcles  (as  on 
all  other  Parts  of  the  Body)  the  vital  Heat 

and 


Chap.  X.    "the  Fabrick  of  a  Mufcle,  &c.    115 

and  Nourifhment ;  the  Veins  carry  back 
from  them  what  Blood  is  not  aiiimilated  to 
them,  and  the  Nerves  bring  the  animal 
Spirit,  whereby  their  AcSion  is  performed. 
Thefe  Nerves  fpring  either  from  the  Medulla 
oblongata  within  the  Brain,  or  from  the  Spi- 
nalis y  fo  called  after  it  has  defcended  from  the 
Skull  to  the  Spine.  The  Nerve  is  inferted 
either  into  one  End,  or  about  the  Middle  of 
the  Mufcle;  but  at  what  Part  foever  it  enters, 
that  is  reputed  the  Head  or  Beginning  of  the 
Mufcle.  As  foon  as  it  has  infinuated  itfelf 
into  the  Mufcle,  it  is  difperfed  into  a  Num- 
ber of  Twigs,  which  end  in  it,  being  con- 
tinued or  prolonged  into  Fibres, 

A  Fibre  is  varioufly  defcribed,  according 
to  the  various  Defigns  of  different  Authors, 
or  the  Variety  of  its  Place,  Ufe,  or  Figure^ 
Haller\  Account  refpecfts  its  Form,  and  the 
Matter  of  its  Compofition.  A  Fibre,  fays 
he,  in  general  refembles  a  Line  of  moderate 
Breadth,  or  rather  a  thin  Cylinder.  Its  moft 
durable  Parts  are  earthy,  as  is  evident  when 
it. has  undergone  the  Fire,  or  long  Putrefac- 
tion. The  Cohefion  of  thefe  Particles  of 
Earth,  when  formed  into  a  Thread,  is  not 
from  themfelves,  but  from  a  Glue,  that  fur-- 
rounds,  and  flicks  between  them.  This 
Glue  is  compounded  of  Oil  and  Water,  as 
appears  by  the  Chymical  Analyfa  of  Bones, 
Hairs,  Ivory,  (£?t\ 

The  Definition  of  our  Countryman,   the 
H  z  learned 
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Dr.  Glijfon,  has  fome  Refped:  to  the  Matter 
and  Compolition,  but  more  to  the  Form,  and 
Properties  of  a  Fibre.  In  his  chapter  de 
Ventric,  he  defines  it  to  be  **  a  Body  in  Fi- 
*^  gure  like  a  Thread,  flender,  tenacious,, 
*'  tenfile,  and  irritable,  made  of  fpermatical 
**  Matter,  for  the  fake  of  exerting  fome  Mo- 
**  tion  or  Strength." 

This  Definition  he  amplifies  and  explains 
in  the  following  Manner.  [In  figure  like  a 
Thread]  /.  e,  oblong  and  round;  [flender] 
like  a  Spider's  Web;  [tenacious]  whofe  Parts 
firmly  cohere,  and  are  not  eafily  to  be  bro- 
ken; [tenfiie]  that  may  be  extended  as  to 
Longitude^  its  Latitude  being  lefi^ened,.  and 
in  like  Manner  thickened  in  Latitude,  its 
Longitude  being  fhortened;  [irritable]  /.  e. 
which  by  Irritation  may  contracSt  itfelf,  and 
the  Irritation  ceafing  be  remitted  of  its  own 
accord;  [made  of  fpermatick  Matter]  for  the 
Fibres  covered,  may  be  divided  into  fanguine- 
ous  and  fpermatick :  of  the  former  Kind  are 
thofe  of  the  Mufcles;  of  the  latter^  thofe  of 
the  Stomach,  and  Guts ;  [for  the  Sake  of 
Motion  and  Strength]  becaufe,  in  that  it  i& 
tenacious,  it  adds  Strength  to  the  Part,,  as  by 
its  Aptnefs  for  Extenfion,  and  Contraction,  it 
is:  inftrumental  to  Motion.  Thefc  Fibres  beinor 
Ifcpt  in  their  InterfLices  with  a  fanguineoii& 
Parenchyma,  make  that  Subftance,  which 
we  properly  call  Flefh,  without  Fat.  For^ 
all  the  Fleih  of  a  Mufcle  feems  to  be  nothing 

elfe. 
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elfe,  but  that  Portion  of  the  Blood,  which 
flowing  into  its  Intervals,  is  thickened  by 
their  Coldnefs,  or  by  Affimilation  fixed  and 
retained  among  them. 

As  there  is  hardly  any  Part  of  th^  human 
Body  but  what  is  fibrous^  Phyiicians  are  apt 
to  judge  of  the  State  of  the  whole  Syftem,  by 
the  State  of  the  Fibres.  Baglivi  has  written 
a  Treatife,  de  Fibra  Motrice  &  Morbofa.  And 
Boerhaave^  in  his  Aphorifms,  that  is.  Determi- 
nations of  Cafes,  which  occur  in  the  Pracftice 
of  Phyfick,  gives  the  Reader  a  Detail  of  the 
rigid  and  lax  Fibre,  as  a  LeiTon  of  prime  Ufe, 
for  the  Underftanding  all  other  Diftempers; 

The  Fibres  are  commonly  ftreight,  fome- 
times  indeed  they  have  other  Dirediions:  but 
die  Mufcles  of  the  Belly,  called  oblique  and 
tranlverfe,  have  not  their  denomination  from' 
the  form  of  their  Fibres,  (for  they  are  all 
ftreight)  but  from  their  own  Pofition,  and  Si- 
tuation. Thus  the  Mufcle  called  MaJ/eter^  is 
accounted  double,  becaufe  it  hath  two  Sorts 
or  Ranks  of  Fibres,  lying  one  upon  another. 

Every  Mufcle  has  a  proper  Membrane, 
that  invefts  it,  and  diftinguifhes  it  from  others. 
In  fuch  Mufcles  as  have  a  'Tendon,  it  is  con- 
tinued to  the  Tendon. 

The  Tendon  is  the  laft  proper  Part  of  a 
Mufcle.  It  is  a  JimUiar  Body  of  a  finewy 
Subftance,and  yet  it  has  a  particular  Subftance 
differing  from  a  Sinewy  it  is  white,  but  with 
a  peculiar  Brightnefs,  denfe,  hard  and  fmooth, 
H  3  extended 
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extended  according  to  the  Length  of  the 
Mufcle.  Its  Beginning  may  be  reckoned  to  be 
at  the  Head  of  the  Mufcle,  whence  paffing 
through  the  Belly  of  it,  it  ends  in  the  Tail. 

All  Mufcles  appointed  for  the  Moving  of 
Bones,  have  Tendons  inferted  into  them  ^  but 
commonly  thofe,  which  move  the  other  Parts, 
as  the  Tongue,  Lips,  &c,  as  alfo  the  Sphinc-' 
ter  of  the  Bladder,  and  Anusy  have  none,  at 
leaft  none  that  are  eafily  difcoverable,  though 
fome  afiirm,  that  every  Mufcle  has  its  Tendon. 

A  Tendon  is  not  framed,  as  many  have 
imagined,  of  the  Nerve  and  Ligament  min- 
gled together:  firft,  becaufe  a  Nerve  being 
lax  and  foft,  will  not  admit  of  a  Mixture 
with  the  Ligaments,  which  are  hard.  Se- 
condly, becaufe  the  Nerve  is  not  carried  in 
the  Form  of  a  Nerve  to  the  Tendon,  but  is 
either  continued  to,  or  makes  the  Fibres  of 
the  Mufcle.  Thirdly,  Ligaments  are  infen- 
iible^  but  Tendons  are  of  exquifite  Senfe;  as 
appears  by  the  great  Pain,  which  enfues  on 
pricking  them.  A  Tendon  therefore  either 
is  framed  by  Nature,  out  of  the  firft  Mattef 
of  the  Embryo,  as  other  Parts,  which  are 
called  fpermatick  are,  and  fo  is  an  independent 
Part:  c5jelfe  it  is  a  Coalition  of  the  Fibres  of 
the  Mufcles,  emptied  or  freed  from  their  P^- 
renchyma. 

As  for  the  Figure  of  the  Tendons,  they  are 
fcmetimes  round,  as  in  the  mvfculus  Biceps : 
f©metimes  broad,  as  in  the  oblique  and  tranf- 

vcrk 
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verfe  Mufcles  of  the  Belly.  Thefe  are  the 
conftituent  Parts  of  a  Mufclej  as  for  the  ex- 
ternal Figure,  it  is  divided  into  three,  the 
Head,  the  Belly,  and  the  Tail.  The  Head 
is  the  Beginning,  or  that  Part  towards  which 
the  Mufcle  is  contrad;ed;  the  Belly  is  the 
thickeft  Part,  and  moftFleihy;  the  tail  is  the 
End  inferted  into  the  Part,  to  which  it  is  to 
give  a  Motion,  and  is  called  in  Greek  dTrovev^u^ 
ag,  and  commonly  Tendo. 
.  The  Differences  of  the  Mufcles  are  taken 
firil  from  their  Siibjlance  :  fo  fome  are  flefhy, 
as  thofe  of  the*  Tongue  and  Larynx;  fome 
membranous,  as  the  ConJiriBores,  or  internal 
Adducents  of  the  Nofe;  fome  are  partly 
flelhy,  and  partly  nervous,  as  the  temporal. 
2dly,  From,  the  ^antity^  fome  are  long;  as  the 
ftreight  Mufcle  of  the  Abdomen,  the  longeft 
of  the  Back,  &c,  others  {hort,  as  the  Pyra- 
midal at  the  Bottom  of  the  Abdomen;  fome 
broad,  others  narrow;  fome  thick,  others 
thin  and  llender.  3dly,  From  their  Situation: 
from  whence  fome  are  called  externaly  fome 
internal',  fome  'oblique y  iomt  ftreight,  fome 
tranfverfe.  4thly,  From  their  Figure ,  as  Del- 
■t-oidesy  from  its  refemblance  of  the  Greek  Let- 
ter ^d*/^^.  5thly,  From  their  Begini^ing,  as 
fome  proceed  from  Bones,  one  or  more;  fome 
from  Cartilages  or  Griftles,  as  thofe  of  the 
Larynx.  6  thly  ,From  the  Variety  'of  their  Parts^ 
a^s  Bicipites  and  "Tricipites,  from  their  having 
two  or  three  I^eads,  Biventres,  &c,  7  thly, 
H  4  From 
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prom  their  Compojition:  fome  are  fingle,  feme 
double,  &c.  The  unity  of  the  Belly  ami  Mem- 
brane, that  inclofes  the  Mufcle,  caufes  the 
Unity  of  the  Mufcle;  as  con  trari  wife  the  Plu- 
rality of  thefe,  its  Plurality.  Sthly,  From 
their  Action:  fome  are  from  hence  called  Fra-^ 
terni.ox  Congener es^  Brpthers;  fome  ^;?/^^^-, 
nijlce,  or  x^dverfaries ;  fome  only  move  them- 
felves,  fome  the  Parts  adjoining;  fome  have 
one  Ad:ion  only,  others  divers,  as  the  Majfe-^ 
ier  and  T'rapezius,  Laftly^  there  arifes  ano- 
ther Difference  from  the  Variety  of  the  Axfli- 
o?i :  hence  flexor  es,  ex  ten/ores,  elevatoresy  de- 
prejfores,  addudtores,  abdu^ores^  fufpenfores, 
rotatores. 

As  for  the  proper  A£lion  of  a  Mufcle,  it 
is  nothing  elfe  but  the  Contrad:ion  of  it  to- 
wards its  Beginning.  The  Variety  of  the 
Aftion  proceedeth  from  the  Variety  in  tho 
Form  and  Situation  of  the  Mufcle.  The 
Differences  are,  ift,  the  Contra<3:ion;  2dly, 
the  Perfeyerance  of  the  Contradion;  3dly, 
the  Relaxation  of  the  Contraftion ;  4thly, 
the  Perfeverance  of  the  Relaxation.  This 
Perfeverance  is  called  Motus  To/zicus^  the 
Member  being  ftill  kept  in  the  fame  Pofture. 

To  fumup  then  this  general  Account  of  the 
Mufcles,  according  to  the  ancient  Notion^ 
which  fome  Moderns  have  contradifted,  but 
not  refuted,  the  efficient  Caufe  of  their  Ac- 
tion is  the  Soul  moved  by  its  own  Appetite  or 
Inclination.     It  ufes  three  Inftruments,  the 

Br^in, 
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Brain,  the  Nerve,  the  Mufcle.  The  Brain 
in  a  furprizing  and  incomprehenfible  Man- 
ner receives  the  Charge  3  the  Nerve,  by 
the  Miniftration  of  the  animal  Spirits,  car- 
ries it  to  the  Mufcle  ;  and  the  Mufcle  per- 
forms the  Adion,  which  in  an  healthy  State 
may  be  defined  *'  a  voluntary  Contrad:ioTi 
*'  of  itfelf  towards  that  Quarter  where  it 
**  begins,  for  the  Sake  of  moving  that  Part 
*'  into  which  it  is  inferted/'  Gf  this  Sort 
of  Inftrutiients  or  Organs,  upon  opening  the 
Belly,  there  appear  to  the  Diffedor,  firft, 
the  oblique  defcending  Pair  ;  fecondly,  the 
oblique  afcending;  thirdly,  the /^^^/;  fourth- 
ly, the  pyramidal ;  and  laflly,  the  tranfverfe. 
A  more  particular  Account  of  thefe,  and' 
the  other  Covering,  called  the  Feritonautn^ 
the  Reader  will  fm^  in  the-  next  Chapter. 
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122        Human  Physiology.     Chap.  XI, 


CHAP    XL 

Gives  a  Defcfipiion  of  the  containing  Parts  cf  the 
Belly ^  the  Mufcles,  and  the  Peritonceunu 


TH  E  Abdomen  or  lower  Belly  hath  ten 
Mufcles,  ^b^  on  each  Side. 

The  firfl:  Pair,  par  oblique  defcendens^  or  th« 
oblique  defcending,  are  parted  into  feven  or 
eight  fiefhy  Portions,  like  Comb-Teeth,  and 
intermixed  with  the  ferratus  major  of  the 
Breaft,  which  being  divided  in  Hke  manner, 
imitates  a  Saw,  and  from  thence  derives  its 
Name. 

The  Pair,  juft  mentioned,  fpring  from  the 
lower  fide  of  the  fixth,  feventh,  eighth,  ninth, 
tenth  and  eleventh  Ribs,  and  the  tranfverfe 
Proceffes  of  the  Vertebrce  of  the  Loins,  ad- 
hering alfo  to  the  Edge  of  the  Os  ilium ^  frorn 
all  which  Places  the  Fibres  defcend  obliquely, 
till  the  Mufcles  from  each  Side  end  in  a  broad 
Tendon,  in  the  hinea  alba  in  the  Midft  of  the 
Belly,  which  Tendon  cleaves  fo  faft  to  the 
oblique  afcending^  which  lie  under  thefe,  that 
they  cannot  be  feparated  without  tearing. 
The  Lima  ^Iba^  in  which  thefe  Tendons  end, 
is  a  white  Line  running  from  the  Mucronata 
Cartilage,  at  the  Pit  of  the  Stomach  down  to 
the  Middle  of  the  Belly,  by  the  Navel,  to  the 

Ofja 
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Ojja  puhts^  and  is  made  of  the  Concourfe  of 
the  Tendons  of  th^  Mufcles  of  the  Abdomen; 
namely,  of  this  Pair  already  mentioned,  and 
the  oblique  afcendeiis,  the  tranfverfe,  and  the 
pyramidal. 

The  fecond  Pair  Is  called  oblique  afcendens, 
Thefe  lie  next  under  the  former,  and  their 
Fibres  afcending  obliquely  crofs  thofe  of  the 
other,  like  an  X;  they  rife  from  the  Spines 
of  the  Oifacruniy  with  a  membranous  Begin- 
ning, and  from  the  Edge  of  the  Os  ilium  with 
a  fle(hy.  Afcending  carnous  from  hence  they 
are  joined  to  the  Cartilages  of  the  eighth, 
ninth,  tenth  and  eleventh  Ribs,  and  end  in 
the  Linea  alba^  with  a  broa-d  and  nervous 
T^endon. 

The  third  Pair  is  the  Reclum,  or  Streight. 
Thefe  arife  flefhy  from  the  lower  Part  of  the 
Sternum,  from  both  Sides  of  the  Mucronata 
Cartilago^  and  from  the  cartilaginous  Ending 
of  four  Ribs,  and  fo  marching  down  ftreight 
along  the  Belly,  they  are  inferted  by  a  ftrong 
Tendon  into  the  OJjd  pubis.  Each  has  fome- 
times  three,  fometimes  four  tranfverfe  Infcrip- 
tions,  or  Interfeftions,  that  appear  tendinous, 
whence  fome  divide  them  into  four  or  five 
Mufcles,  according  as  they  have  three  or 
four  Interfed:ions.  And  indeed,  if  Galen's 
Rule  be  true,  that  wherefoever  the  Nerve  is 
inferted  into  the  Mufcle,  there  is  its  Head  ; 
we  mufi:  confefs,  that  they  are  diftind:  Mufcles. 
For  Nerves  are  inferted   both  into  their  upper 

and 
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and  lower  Parts,  and  into  each  of  thofe,  that 
lie  between  the  Interfeftions.  And  by  fup- 
pofing  them  thus  diftinft,  we  may  conceive 
how  they  may  better  perform  their  primary 
Adion,  which  is  ftrongly  to  comprefs  the 
Belly  for  the  Expulfion  o(  the  Faeces,  or  Pectus. 
Under  thefe  Mufcles  the  Arterid^  and  VeriiSd 
mammaricz  defcend  to  about  the  Navel,  as  the 
Arterice  and  Ven^  epigajiric(^  afcend  to  near 
the  fame  Place,  and  thefe  were  held  to  inof- 
culate  one  with  another  (the  defcending  with 
the  afcending)  till  of  late  5  but  now  that  Inof- 
culatiori  is  difcovered  to  be  only  imaginary. 

The  fourth  Pair  is  the  Pyramidal.  Thefe 
are  placed  above  the  lower  Part  of  fhe  Muf- 
culi  re^i.  They  arife  from  the  OJfa  fiibiSy 
fmall,  and  carnous,  where  they  receive  their 
Nerves.  They  are  broader  at  their  Balis,  and 
grow  narrower  as  they  afcend,  whence  they 
have  their  Name  of  pyramidal.  They  climb 
lip  upon  the  Re5ii^  about  four  Fingers  breadth 
(the  left  being  the  (horter  and  the  narrower) 
and  infert  their  acute  Tendon  into  the  Linea 
alba.  They  are  faid  to  ailift  the  ReBi  in  thefr 
Affion,  and  are  therefore  c^Wtdi  Juccenturiati 
But  they  feem  more  particularly  to  ferve  to 
comprefs  the  Bladder  in  making  Water. 
Sometimes  one,  fometimes  both  of  thefe  are 
wanting,  and  then  the  ReBi  are  broader,  and 
more   carnous. 

The  jifib  Pair  \sthtTr an fverfe-,  which  are 
^rmlyknit  to  the  Peritonceumy  and  whofe  Fi- 
bres 
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bres  run  crofs  or  athwart  the  Belly.  They 
fpring  from  a  Ligament,  that  grows  from  the 
tranfverfe  Proceffes  of  the  Vertebra  of  the 
Loins,  from  the  Os  iliumy  and  the  cartilagi- 
nous Ends  of  the  lower  Ribs,  having  the 
fame  Arteries,  Veins,  and  Nerves,  with  the 
obliquely  afcending,  and  end  in  a  broad  mem- 
branous Tendon  in  the  Lmea  alba. 

The  Ufe  of  all  thefe  Mufcles  hath  been 
held  to  be,  firft,  while  the  Body  is  at  reft,  to 
ftrengthen  the  Parts  adjacent,  and  to  encreafe 
their  Heat :  and  fecondly,  when  they  are  in 
A(Sion,  to  further  Excretion,  and  the  Expul- 
iion  of  Excrements ;  to  help  the  Delivery  of 
the  Infant,  to  aflift  the  Breaft  in  ftrong  Ex- 
piration, Exped:oration,Vomiting,  to  bend  the 
Spine  in  the  Aft  of  Stooping,  Gf^.  Diemer- 
broeck  thinks,  that  the  ftreight,  pyramidal, 
and  tranfverfe  ferve  for  the  Compreffion  of 
the  Belly,  and  that  the  oblique  elevate  or  di- 
late it.  For  at  the  Time  of  Infpiration,  the 
Abdomen  is  elevated  as  well  as  the  Thorax, 
Moreover  an  alternate  Elevation  and  Depref- 
fion  feem  neceffary  for  furthering  the  Mo- 
tion of  the  Ahments  and  Humours,  thro*  the 
Parts  contained  in  the  lower  Belly. 

The  Mufcles  being  removed,  we  come  to 
the  Feritonceum^  or  inmoft  Coat  of  the  Belly. 
It  has  its  Name  from  its  Office  of  encom- 
paffing,  c^iTQ  Tcu  'sr60iT£lv£cr9ai,  It  is  tied  above 
to  the  Midriff  J  below  to  the  Share  and 
Flank-Bones  5  in  the  Fore-Pajt  firmly  to  the 

trafifverfe 
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tranverfe  Mulcles,  but  chiefly  to  their  Ten- 
dons, about  the  Ltnea  alba  ;  behind  to  the 
flefny  Heads  of  thefe  Mufcles  loofely.  The 
End  of  this  finn  Connexion  is  to  prefs  equally 
the  Belly,  for  the  Expullion  of  the  Ordure, 
and  for  Refpiration.  Without  this  Connec- 
tion with  the  Mufcles,  the  Feritonceum  had 
been  wrinkled,  the  Mufcles  being  contradted; 
as  again,  had  it  not  been  loofe  tied  to  the 
flefliy  Parts,  the  Contraction  of  them  in  the 
Compreflion  of  the  Belly  had  been  hin- 
dered. 

Its  Figure  is  oval,  its  Subftance  a  Mem- 
brane, its  inner  Superficies  next  the  Guts 
fmooth,  equal  and  llippery,  bedewed  with  a 
kind  of  watery  Humour,  contained  in  the 
Abdomen  :  but  the  outer  Superficies,  where- 
by it  cleaves  to  the  Mufcles  of  the  lower  Belly, 
is  rough  and  unequal. 

As  for  the  Origin ;  Fallopius  will  have  it 
to  proceed  from  that  ftrong  Plexus  of  Nerves, 
from  whence  the  Mefe?itenum  is  faid  to  have 
its  Beginning.  It  is  double  every  where,  but 
appears  to  be  fo  chiefly  about  the  Vertehrce  of 
the  Loins,  where,  between  the  Duplications 
lie  the  Vena  cava,  the  Aorta^  and  the  Kidneys. 
In  the  Hypogajlrmmy  two  Tunicles  are  alfo 
apparently  feen,  between  which  are  the  Blad- 
der and  the  Matrix.  The  umbilical  Vefl^els 
alfo  are  placed  in  the  Duplicature  of  the  Pe^ 
ritGndeu?n.  Above,  where  it  is  tied  to  the 
Midriff,  it  has  three  Foramina^  or  Holes:  the 

firft 
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firft  on  the  right  Side,  whereby  the  afcending 
Trunk  of  the  Vena  cava  paffes  5  the  fecond  on 
the  Left  Side,  for  the  Gullet,  with  the  Nerves 
inferted  into  the  Mouth  of  the  Stomach  ;  the 
third.by  which  the  great  Artery,  and  the  Nerve 
of  thefixthPair  may  pafs.  Below  it  has  Paffages 
for  the  ftrait  Gut,  for  the  Neck  of  the  Blad- 
der, and  in  Women  for  the  Neck  of  the 
Womb  5  alfo  for  the  Veins,  Arteries  and 
Nerves,  that  pafs  down  to  the  Thighs.  Be- 
fore, in  the  Foetus,  for  the  umbilical  Veffels 
and  JJrachtis,  But  the  moft  remarkable  Pro- 
ceiTes  are  two  on  each  Side  of  the  Os  pubis ^ 
which  are  oblong  Produdions  of  its  outer 
Membrane,  paffing  through  the  Holes  of  the 
•Tendons  of  the  oblique  and  tranfverfe  Muf^ 
cles,  and  depending  into  the  Scrotum^  there 
beftowing  one  Tuniele  upon  the  Teftes, 
There  are  alfo  two  Proceffes  in  Women, 
but  they  reach  only  to  the  Inguina^  and  ter- 
minate on  the  upper  Part  of  the  Privity, 
The  inner  Membrane  of  the  Peritonaeum  in 
Men,  reaches  no  farther  than  the  Holes, 
which  it  makes  very  ftrait,  but  being  either 
relaxed  or  broken,  the  outer  Membrane  gives 
way,  and  io  there  follows  a  Rupture  5  either 
the  Caul,  or  the  Guts,  or  both  falling  down 
together.  By  the  Holes  of  the  Procefles  in  Men 
defcend  the  Vafa  prreparantia^  and  the  ere* 
majier  Mufcles,  as  by  the  fame  Paffage  there 
afcend  the  Vafa  deferentia.     In  Women  there 

pafs 
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pafs  by  them  the  round  Ligaments  of  the 
Womb,  &c. 

The  Peritonaum  is  thickeft  below  the  Na- 
vel, to  fupport  the  Inteftines,  which  bear 
down  heavy  on  that  Part,  in  the  Pofture  of 
fitting  or  ftanding.  In  Women  with  Child, 
it  is  alfo  very  much  extended  in  that  Region. 
And  th"us  much  of  the  Parts  containing. 

CHAP.     XII. 

Of  the  Omentum,  or  Parts  contained^    othr- 
wife  called  the  internal  Parts  of  the  Belly, 

TH  E  Parts  contained  ferve  either  for  Nu^ 
trition^  ov  Procreation,  As  for  the  Parts 
ferving  for  Nutrition,  they  either  contribute  to 
Chylification  or  Sanguification.  The 
principal  Caufe  of  Chylification  is  the  Sto- 
mach, but  thei^djuvants  are  the  CW,  and  the 
Pancreas^  and  not  only  thofcjbut  one  may  add, 
every  Organ  or  VelTel  great  or  fmall,  that  ad- 
minifters  Addition  or  Alteration  to  the  Chyle, 
in  its  Paffage  to  the  Receptacuhim  Cbyli,  and 
du5fus  Thoracicus.  For  it  is  reputed  Chyle  till 
it  mixes  with  the  Blood.  But  if  it  be  not  (o 
reputed,  then  the  Liver  and  the  Spleen,  as 
antiently,  may  be  reckoned  Inftruments  of 
Sanguification  ^  if  the  Spleen  minifcer  to  the 
Liver,  and  the  Liver  give  the  lad  Alteration 

to 
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to  the  Chyle,  before  it  enters  the  Receptacle 
znA  DuB.  Upon  this  Head,  the  Opinions  of 
the  Antients  and  Moderns  agree  in  fome  Par- 
ticulars 5  and  the  Conceffiojis  of  the  latter  are 
fach  as  A^w,  that  the  Judgment  of  the  for- 
roer  is  not  to  be  fo  much  exploded. 

Hippccrates  cd\\s  the  Spleen  the  Left  Liver, 
Ariftotle  the  Left,  or  Baftard  Liver.  Boer- 
haave  (Med,  In/lit ,  Page  174.)  fubfcribes,  and 
fays,  '•  Patet  ufiim  jplenis  infervire  HepatiJ' 
&c.  Nay,  he  makes  the  Liver  ftill  an  Organ, 
of  greater  Conlideration  by  the  Mini  ft  ration, 
or  Subferviency  of  other  principal  Parts,  af- 
firming that  **  Ofmiia  ^vifcera  abdominalia 
*^  XuXoicQi'/^tnivfervientta^fplenem^  omentum,  ven- 
"  triculum,  pancreas,  mefenterium,  intejima^ 
'^  uni  jecori  infervire,  infer endo  vefiofum,  fed 
"  mire  mutatum  fanguijieiyi''  Well  then  again, 
out  of  this  Liver,  the  fame  Moderns  tell  us, 
that  there  iffue  lymphatick  Veflels,  which 
open  themfelves  into  the  Receptacidum  Qhyli^ 
*'  Vafa  ifihac  ex  hepate  prodeuntia,  venamque 
*'  porta  comitata,  pancreatis  partem  perreptant : 
**  quam  primum  autem  ilia  bifurcatur,  ramo 
"  mefenterico  ajjociantur  -,  paidoque  pojl^  Jaclo 
*^  diverticula  ^  verfus  receptaculam  commune  abe- 
"  unt,  inque  iff  am  exon.erantur  :  ubi  liquor  eo- 
**  rum  chylo  commifcetur,  et  cum  hoc  una  in 
*'  'Oenam  fubclaviam  tramfertur,  &c/'  (Glijjhn, 
Antom.ia  Hepatic  fub  finern.) 

What  is  this  Lymph,  and  what  its  Proper- 
ties, which  is  carried  from  the  Liver  dirediy 

I  to 


130        Human  Physiology.     Chap.  XIL 

to  the  Receptacidum  Chyli  ?  Why  may  it  not 
contain  the  Matter  for  preparing  the  Serum  of 
the  new  Blood,  as  the  Chyle  contains  the 
Matter  for  making  the  Curd  of  it  ?  It  gives 
at  leaft,  by  their  own  Account,  the  laft  AU 
teration  to  the  Chyle,  and  why  is  not  this  the 
firft  Stage  of  Sanguification  ?  But  I  have  not 
Room  for  a  long  Controverfy.  So  putting  in 
a;  Word  to  countenance  the  Antients,  to 
whom  we  owe  the  Foundation  of  all  Know- 
ledge, and  confequently  of  our  own  Difco- 
veries,  and  who,  as  in  other  Sciences,  fo  iii 
this,  had  much  more  Penetration,  than  v/hat 
our  conceited  Moderns,  from  their  Ignorance 
of  their  Writings,  are  willing  to  allow  them, 
I  refume  the  Subjed:.  The  whole  Chyle  fo 
prepared,  as  before-mentioned,  is  conveyed  on 
by  ihtDiicfus  Thoraciciu  towards  the  Heart,  and 
fo  into  the  Mafs  of  Blood.  The  Excrements 
of  the  Cbylificatiofi  are  received  by  the  Guts, 
The  Excrements  of  Sangtnjication,  fuppofed 
to  be  two,  the  Choler  and  the  ferous  Hu-^ 
mour,  are  difpofed  of  in  another  Manner. 
The  thin  Choler,  according  to  fome,  is  re- 
ceived by  the  Veficafelka  -,  the  thicker  by  the 
Meatus  chcUdcchus  (Boerhaave  fays  quite  the 
contrary,  Ejl  (I.)  veflcce  bills  fpijjior,  &c,  fo  lit- 
tle is  there  of  Science  in  the  Art  of  Phyfick!) 
The  ferous  Humour  is  turned  to  the  Kid^ 
neys,  and  from  thence  by  the  Ureters,  to  the 
!er.     The  Parts  appointed  for  Procrea-* 

tign 
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tion  are  the  Genitals,  both  in  Men  and  Wo- 
men. But  to  return  to  the  Parts  we  were 
defcribing. 

Next  then  to  the  Peritoneum  is  the  Omeii^ 
turn  or  CauU  in  Greek  it  is  called  i^i'KXoQv  from 
li:i%\km,  Becaufe  it  feems  to  fwim  upon  the 
inteftines,  the  Arabians  call  it  Zirbus.  It  is 
compofed  of  two  Membranes,  and  of  VeffelSj, 
Glands,  and  Fat.  The  uppermoft  Membrane 
fprings  from  the  Bottom  of  the  Stomach,  and 
is  tied  to  the  hollow  Part  of  the  Liver,  and 
to  the  Spleen.  The  inner  or  lowermoft  arifes 
from  the  Periton^wn  immediately  under  the 
Midriff  toward  the  Back,  and  is  tied  to  that 
Part  of  the  Gut  Colon,  which  paiTes  under 
the  Stomach  Lengthways  to  the  Pancreas^  or 
Sweet-bread,  and  alfo  to  theMidriff,  and  to  the 
Inteliiniim  duodenum. 

It's  lower  Part  hangs  loofe,  and  reaches  in. 
moft  People  below  the  Navel ;  but  in  fome, 
that  are  fat,  to  the  very  Ob  fubis.  Its  Bottom 
is  clofed  in  Refemblance  of  a  Pouch  :  and 
from  its  double  Origin  there  arifes  betwixt  its 
Partitions  a  notable  Cavity.  It  abounds  with 
VefTels.  Its  Arteries  are  propagated  from  the 
Ct^liacay  or  rather  the  inner  Leaf  of  this 
Membrane  near  its  Origin,  receives  and  up- 
holds this  Artery,  as  foon  as  it  pafTes  oat  of 
the  Aorta,  betv/ixt  its  Membranes.  It  is  di^ 
vided  into  two  Branches,  the  right  and  left; 
the  right  being  joined  to  the  Verta  porta  in 
the  Pancreas,  and  fenced  with  the  Mem- 
branes of  the  Oraentumy  is  carried  into  the 
I  %  Cava 
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C^T/,;  of  the  Liver:,  but  it  firft  fends  forth  thefe 
Brarich-^s,  the  Fyloi^icus^  to  the  hinder  Side  of 
the  right  Orifice  of  the  Stomach  ;  the  Ar^ 
tertce  cyflicc^  gemellce^  the  Epiploic  dcxtra, 
difpenfed  to  the  Colon  ;  the  Intejiinalis  to 
the  Duodenum  ;  the  Gaftro  epiplois  dextra, 
which  is  diftributed  into  the  right  Bottom  of 
the  Stomach.  The  left  Branch  of  the  Cceliaca 
called  SpleniciUy  is  greater  than  the  right,  and 
being  included  within  the  Membranes  of  the 
hinder  Leaf  of  the  Omentum^  is  carried  diredly 
left- ways  to  the  Suture  of  the  Spleen  under 
the  Bottom  of  the  Stomach. 

In  its  PaiTage  it  fends  forth  many  Branches; 
upwards,  a  remarkable  one  called  Arteria 
gafirica^  which  wafhes  the  Bottom  and  Sides 
of  the  Stomach,  and  its  upper  Orifice,  and 
there  gets  the  Name  of  Coronaria ;  alfo  a  fe- 
cond,  called  Gaftro  epiploic  Jimftra^  whereof 
one  Portion  is  difperfed  into  the  Bottom. of 
the  left  Part  of  the  Stomach,  and  both  its 
fore  and  hinder  Parts,  and  the  Remainder  is 
fpent  on  the  Fore-Leaf  of  the  Omentum,  As 
a  third  Branch  it  fends  forth  the  noted  Vas 
breve  Arteriofum,  which  is  inferted  into  the 
left  Part  of  the  left  Orifice  of  the  Stomach. 

Downwards  likewife  it  difpenfes  fome  Bran- 
ches, as  the  Epiplois  fmijira^  which  being  di- 
vided into  two  Rivulets,  waters  partly  the 
hinder  Leaf  of  the  Omentum^  and  partly  the 
Cnlon  itfelf ;  there  is  alfo  another  Branch, 
which  is  wholly  fpent  on  the  left  Part  of  the 
hinder  Leaf  of  the  Caul.  The 
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The  Veins,  which  anfwer  to  the  faid 
Arteries,  rife  for  the  greater  Part  from  the 
fplenick  Branch,  the  Trunk  of  which  Veins,  af- 
ter it  is  joined  with  the  Stem  of  the  fplenick  Ar- 
tery, puts  forth  Branches  exadly  correfpondent 
and  proportioned  to  thofe  of  the  fame  Ar- 
tery, and  all  the  Branches  of  both  Veffels,  are 
difpenfed  to  the  fame  refpedive  Parts,  and  de- 
nominated from  them:  only  theBranch,which 
goes  to  the  right  Orifice  of  the  Ventricle,  cal- 
led of  fome  Pyloricus^  takes  its  Rife  from  the 
Trunk  of  the  Porta^  before  it  is  divided* 

It  has  but  very  fmall  Nerves  proceeding 
from  a  double  Branch  of  the  fixth  Pair  5  and 
thefe,  as  the  Veins,  accompany  the  Arteries, 
and  take  the  fame  Names. 

Be£de  Veffels  formerly  known  there  are 
fome  who  think,  that  they  have  difcovered 
another  Sort,  called  Adipofa^  among  which 
Malpigbius  is  a  leading  Man :  but  my  Author, 
Dr.  Gibfony  leaves  it  to  the  Curious  to  enquire 
farther;  and  denies  that  he  could  ever  difco- 
vcr  any  fuch,  either  with  the  naked  Eye,  or 
fuch  GlafTes,  as  he  made  Ufe  of. 

Dr.  Wharton^  in  his  Book  De  Glandulis^  cap. 
xii.  declares,  that  he  has  obferved  fome  Vencs 
LaBecB  to  arife  from  the  Bottom  of  the  Sto- 
mach, and  to  be  received  into  xh^  Omentum ^ 
which  being  inferted  into  a  pretty  large  Gland, 
from  thence  fpring  forth  again,  and  are  car- 
ried obliquely  downwards,  croffing  the  right 
Extremity  of  the  Pancreas:    they  feem,  at 

1 3  firft 


154      HuMAi^  PntsroLoGT.       Chap.'XIL 

firft  Sight,  to  enter  the  Pancreas^  but  they 
really  pafs  by  it,  and  make  toward  the  com- 
men  Receptacle  of  the  Chyle,  where  they 
unload  themfelves. 

The  fame  learned  Phyfician,  gives  an  Ac- 
count of  two  Glands  naturally  found  in  it, 
one  greatef,  where  it  is  joined  to  the  Pylorus^ 
and  into  which  the  LaB-er?  are  inferted ;  the 
other  lefs,  which  has  its  place  towards  the 
Spleen,  which  he  has  obferved  to  be  fome- 
times  double,  triple,  or  rather  manifold.  Pre- 
ternaturally  the  Glands  of  the  Omentum  may 
ftill  be  more  in  Number. 

The  Fat  of  this  Covering  is  placed  about 
the  Veins  and  Arteries,  to  ftrengthen  them, 
and  keep  them  from  being  comprefled  by  the 
Completion  of  the  Belly,  or  any  violent  Mo- 
tions. When  the  Stomach  is  full,  and  the 
Guts  empty,  the  upper  Membrane  of  the 
Caul  is  raifed,  the  lower  remaining  in  its 
owii  place ^  but  if  the  Guts  be  full,  and  the 
Stomach  empty;  then  the  lower  Membrane 
rifes,  the  upper  remaining  in  its  Place.  Sj>/- 
gelius  obferves,  that  the  lower  end  of  the 
Ofnentiim  is  left  irz^  and  untied,  to  ferve  thefe 
different  calls  of  nature.  Its  ufes  are  gene- 
rally reckoned  to  be,  firft  the  cherifhing  the 
internal  Heat  of  the  lower  Part  of  the  Sto- 
mach, and  the  Inteftines.  To  minifter  Nou- 
riiL'ment  to  the  Parts  in  time  of  Famine.  To 
convey  (like  the  Mefentery)  the  Vei3els  fafely, 
to  other  Parts,  as  to  the  Stomach,  Colony  and 

Duodenumy 
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Duodenum,  &c.  To  keep  the  outer  Superfi- 
cies of  the  Guts  moift  and  glib,  that  they 
may  the  better  perform  their  periftaltick  Mo- 
tion* It  has  been  obferved  by  Gaki7,  Lib,  iv. 
JDe  VJu  Fartium  9,  that  thofe,  who  have 
had  a  Portion  of  it  cut  oit,  by  Reafon  of  a 
Wound  received  in  the  Abdomen,  have  been 
forced  to  cover  the  Belly  vi^ell,  to  make  up  the 
Deficiency,  and  have  afterwards  had  a  weak 
ConcoSion.  Which  Relation  feems  to  be 
confirmed  by  the  account  of  Bocrhaave  (Injlit. 
Me  J.  P.  1 77  J  "  Crethbile  fimiil  apparet.  aper- 
^*  iurh  Vafculorum  minimorum,  quce  innumera^ 
*^  bilia  per  Omentum  dijiributa,  &c,  exhalaiioni 
^'  l^ranjudationi,  &  Reforbitioni  aptiffima,  to- 
*^  tha  Omenfi  fe  injlniiare  tefiuiffimzim  Vapor  em, 
^'  qui  ajjurgit  affiduo  in  Calido  centre,  a  Jubtili 
"•^  Tore  hue  Infitllato  per  Ofcula  tenuijjima  Vafo- 
'^^  rum  exhalantiurn:  quo  deprehenduntur  femper 
**  iepefcere  et  hunjeSlari  Species  omnium  Corpo- 
**  rum  intra  Peritonau?n  hare?itium,  &c.'\ 

C  H  A  P.     XIIL 

Of  the  Oefophagus,  or  Gullet;  and  the  Sali- 
vary Glands. 

THE  Omentum,  or  Caul,  being  defcribed 
in  the  former  Chapter,  and  having  now 
in  View  the  Inteftines  and  the  Stomach,    it 
I  4  may 
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may  be  proper  to  give  a  {hort  Account  of  the 
frifnce  Vice,  or  iirft  Paffages :  not  only,  as' 
they  are  firft  in  Place,  in  the  Explication  of 
Phyliology,  or  animal  Oeconomy,  which  is 
profefledly  my  prefent  Subjed:^  but  alfo  be- 
caufe,  when  that  Oeconomy  is  difordered^ 
their  Powers  and  Faculties  are  chiefly  to  be 
attended  to,  for  the  better  Underfianding  the 
Operation  of  Medicines,  a  Science  full  as  necef- 
fary  to  the  Phylician  as  the  Knowledge  of  Na- 
ture, in  its  regular  Courfe,  when  in  producing 
the  Chyle,  it  is  laying  the  iirft  Foundation,  of 
forming  the  firft  Matter  for  animal  Support.  For 
the  Medicines,  as  well  as  the  Aliments,  are  con- 
veyed into  the  human  Body  in  the  very  fame 
Manner,  and  are  to  be  carried  through  the 
fame  Palfages,  if  they  are  to  produce  their 
proper  Effed:. 

To  execute  this  at  large,  would  be  to  exhibit 
more  of  the  Materia  Me  die  a,  and  of  the  Ana- 
tomy of  the  human  Body^  than  can  be  expedbed 
in  a  Compendium  compiled  only  for  the 
Help  of  my  own  Memory,  or  for  the  fuccind: 
and  fhort  Information  'of  thofe,  who  though 
up  to  the  Elbows  in  Pradice,  yet  for  the  The- 
ory of  Medicine,  the  Lantkorn  to  the  Prac- 
titioner, are  rather  more  at  a  Lofs  than  my- 
fclf:  I  fhall  therefore  only  attempt  at  prefer3t 
briefly  to  defcribe  thofe  Parts,  where  both 
Aliments  and  Medicines  undergo  their  firft: 
Changes,  and  perform  their  firft  Operations  ^ 

fuch 
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fuch  as  the  Oefophagus,   the  Ventricle,  the  hi" 
tejlinesy  and  the  Appendages  of  the  fame. 

The  Funnely  or   Continuation  of  the  left 
Orifice  of  the  Stoniach,  which  extends  itfelf 
upwards  to  the  Fauces  or  Throat,  is  called  in 
Englifh  the  Gullet y  from  the  Latin,^  Guta^  in 
Greek  it  has  the  Name  of  Phaiynx-,  and  Oe- 
fophagus^  'on  cisi   to    (pdyvi^cc,    becaufe  it  car- 
ries dov/n  the  Meat.     If  you  trace  it  from  the 
Plaee  of  Carriage,  beginning  from  the  Root 
of  the  Tongue  3  it  paffcs  from  thence  direftly 
downward,  between  the  Windpipe,  the  Ver- 
tebrce  of  the  Neck,  and  the  four  firft  Vertebra 
of  the  T!horax\  upon  the  which  it  refts;  but 
when  it  is  come  to  the  fifth  Vertebra,  it  gives 
Way  to  the  Trunk  of  the  great  Artery,  def^ 
tending  by  turning  a  httle  to  the  right  Side : 
afterwards  accompanying  the  Artery  to  the 
ninth  Vertebra,  there  it  turn's  a  little  to  the  left 
again,  and  is  raifed  up  by  Means  of  the  Mem- 
branes,   from  the  Vertebra,    and    marching 
above  the  Artery,  it  pafi^s  through  the  nervous 
body  of  the  Midriff,  at  an  Hole  diftind:  from 
that  of  the  great  Artery,  and  is  inferted  into 
the  left  Orifice  of  the  Ventricle,    about  the 
eleventh  Vertebra  of  the  Breaft. 

Upon  opening  this  Channel,  it  appears  by 
common  Obfervation,  to  have  three  Coats,  the 
inner  of  which  however,  is  invefled  v/itli  a 
very  fine  Shag  or  Dov/n,  while  the  reft  of  it's 
Subftance  feems  to  be  entirely  nervous,  com- 
pofed  of  Fibres  of  various  kinds,  like  the  inner 

Coat 
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Coat  of  the   Inteftines,    and  the    Stomach. 
Moreover,    this  Membrane  is   continued  to 
that,  which  covers  the  Palate,  the  Mouth,  the 
Jaws,  and  Lips^  and  alfo  defcending  to  the 
Stomach,  not  only  covers  it's  Orifice,  but  ex- 
tends itfelf  three  Fingers  Breadth  within  the 
Sides  of  the  fame.  This  Extremity  of  the  ner- 
vous Coat,  when  it  comes  within  the  Orifice 
of  the  Stomach,  appears  much  more  coarfe 
and  ihaggy,    and    different    from  the   inner 
Coat  of  the  Stomach,  from  v/hich  it  is  eafily 
diftinguifhed  after  a  little  boiling.    For  upon 
this  Operation,  the  Tunick  from  the  Gullet 
grows  extixmely  white.     This  is  a  Part   of 
exquifite  Senfation,  and  preferves  for  a  longer 
Time  the  Flavour,  whether  agreeable  or  dif- 
agreable,  of  the  Things  which  we  fwallow, 
or  even  conceit  the  Tafle  of     So  that  an  Ir- 
ritation beginning  here,  Sicknefs  and  Vomit- 
ing will  foon  fucceed.    Moreover,  by  the  deep 
infertion  of  this  Tunick  into  the  Stomach, 
there  is  a  quicker  Communication  between 
it  and  the  Gullet,  fo  that  if  either   Part  be 
inclined  to  vomiting,  the  other  prefently  fym- 
pathizes  v/ith  it :  v/hich  Affeftion  is,  by  the 
fame  Organ,    immediately  communicated  to 
the  Palate,  Mouth,  and  Jav/S;  ^ 

The  next  Coat  of  the  Gullet  is  fo  thick  and 

,  flelliy,  that  it  refembles  a  perforated  Mufcle : 

Hof/nan  afferts,  that  it  is  really  a  Mufcle,  and 

fjbject  to  Palfies  and  Convuifions;  and  that 

famous  Anatomift,  and  very  learned  Phyfician 

Dr. 
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Dr.  Willis y  from  whofe  P?i?naru??i  viarum  De- 
fer iptio,  I  take  the  greateil  Part  of  this  Chap- 
ter, of  his  own  Knowledge^  declares  the 
fame,  ^^  Novi  quofdam  ob  Paralyfm  in  hac 
/*  Oefophagi  tunica  carnea  excitatam,  Deglu- 
*^  titionis  magna  Difficultate  Laborafie,  aU- 
**  olque,  ob  Fibras  penitus  Refolutas,  fam-^ 
**  interiifle/'  The  Fibres  of  this  Tunicle  were 
generally  thought  to  be  round,  and  in  a 
tranfverfe  Polition  ^  but  Stenon  obferved  them 
to  be  fpiral,  refembling  the  Figure  in  tha 
Pedeftal  of  a  Wine-Glafs,  or  the  Worms  o^ 
a  double  Screw.  The  fame  Dr.  Willis  fays,) 
that  if  this  Coat  be  properly  prepared,  laid 
open  lengthways,  and  then  expanded,  it  will 
exhibit  two  Parallelograms  on  one  fide^  and 
as  many  oppolite,  on  the  other.  As  this 
Coat  confifts  thus  of  a  double  Row  of  Fibres^ 
which  obliquely  afcend  and  defcend,,  and  mu-^ 
tually  crofs  each  other;  it  may  be  coniidered 
as  a  double  Mufcle:  and  as  the  defcending 
ferve  to  Deglutition  and  Swallowing;  it  is 
reafonable  to  think,  that  the  afcending  ferve- 
the  Purpofe  of  Spitting  and  Vomiting. 

The  third  and  outermoft  Coat  of  the  Oefo-^ 
phagus^  which  is  common  to  it  and  the  Sto- 
mach, and  arifes  from  the  Diaphragm^  to 
which  it  is  united  In  its  paiTage,  is  the  thin- 
neft  of  any;  it's  fibres  refqmble  thofe  of  a 
Membrane,  and  are  very  fine  withal. 

MyAuthor  has  many  curious  Remarks  upon 
the  Ufes  of  the  interior  Coat  of  the  Stomach, 

befide 
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befide  that  of  receiving  the  Impreflions  of 
Objeils,  which  afFed:  the  Taiie,  and  convey- 
ing them,  or  rather  the  Ideas  of  them  to 
(tw  TTpijr^  aia-QyiTTipiu,  or)  the  prime  Seat  of 
Senfe.  As  to  the  fecond  Coat;  it  ferves  prin- 
cipally to  Motion,— and  the  third  feems  to  be 
only  a  common  Tegument  to  the  reft. 

At  the  Insertion  of  the  Gullet  above,  begin 
the  Mufcles  ferving  to  Deglutition:  of  thoic 
immediately  conned:ed,  the  iirft  Pair,  accor- 
ding to  fome,  are  called  Cephalopharing^eumy 
the  fecond  Sphenopharingo'umy  the  third  Sty- 
lopharingceum:  below  thefe  is  the  Sphindler  of 
the  Throat. 

The  Gullet  hath  llkev/ife  four  Glandules^ 
two  in  the  Throat,  which  are  called  T^onjillce^ 
or  Almonds,  common  to  the  Gullet  aud  the 
Larynx y  which  prepare  and  feparate  the  pitu- 
itous  Humour  to  moiften  them  both.  Thef8 
are  two  more  about  the  Middle  of  it  towards 
the  Back,  near  the  fifth  Vertebra  of  the  T!ho- 
raxy  where  it  gives  Way  to  the  Trunk  of  the 
Aorta,  and  turns  fome  what  to  the  right  Side, 
or  at  that  Place  where  the  Afpera  Arteria  is 
divided  into  two  Branches. 

The  Veins  accompanying  the  Gullet  arife  in 
the  Neck  from  the  jugular -,  in  the  Thorax y 
from  the  Vena  fine  pari:  but  where  it  is  joined 
to  the  Ventricle,  it  has  fome  Twigs, .  from 
the  ramus  Coronarius,  which  proceeds  from, 
the  Porta. 

Its  Arteries  in  the  Neck  arife  from  the  Ca- 

rotides  -, 
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rotides/y  in  the  'Thorax,  from  the  InfercoJials% 
and  in  the  Abdomen^  from  the  'Ramus  Cceliacus 
Coronarius,  The  moll  apparent  Ufe  of -the 
Guiiet  is  to  carry  Meat  and  Drink  to  the  Sto- 
mach; v/hich  it  receives  by  dilating  it's  pro- 
per internal  Coat,  and  turns  them  down  by 
the  Conftriftion  of  the  middle  Coat,  and  the 
Mufcles  of  the  Pharyiix, 

This  Adion,  though  curious,  is  not  fo  ge- 
nerally neceffary  to  be  known  in  every  Cir- 
cumftance,  as  the  Adion  of  the  Parts,  which 
more  immediately  produce  the  Humours  of 
the  Body,  which  always  make  one  eifential 
Branch  of  Phyjiology,  and  therefore  thofe, 
who  are  deiirous  to  fee  what  is  faid  more  par- 
ticularly on  the  Mufcles  concerned  in  Deglu- 
tition, and  their  OfRce,  miay  confult  Keir^  Ana- 
tomy, Boerhaaves  Medical  Inftitutions,  from 
p.  27.  to  5 1 ,  and  like  wife  the  Phyjiology  of  his 
celelDrated  Difciple  Haller,  chap.  22  and  23; 
as  thofe  w^hofe  Bufmefs  in  Surgery,  may  turn 
to  Chifelden,  Cowper,  or  any  diftinguiihed 
Anatomift  of  that  Profeffion.  One  Thing 
hov/ever,  which  is  the  Confequence  of  the  Mo- 
tion of  thefe  Mufcles,  and  thofe  of  the  Tongue 
and  Jaws  is  not  to  be  omitted,  and  that  is  the 
difcharge  of  a  clear  bright  Juice  or  Spittle  from 
the  falivary  Gland.s,  which  gives  the  firfc  Di- 
lution and  Change  to  the  Food  while  chevv^ing, 
and  therefore  this  may  be  a  proper  Place  to 
defgribe  their  Situation,  Form,  and  Ufes. 


0/ 
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Of  ih€  Salivary  Glands. 

Tdrotis^  or  Maxillaris  Superior^  is  the  lar- 
geft  of  ihQ  JalivaryG\2iX\ds'y  it  is  fituate  be- 
hind the  lower  Jaw,  under  the  Ear  ;  its  ex- 
cretory T)\^Oi  paffes  over  the  upper  Part  of  the 
Majfeter  Mufcle,  and  enters  the  Mouth 
through  the  Buccinator,  This  Gland  has  it's 
Saliva  promoted  by  the  Motions  of  the  lov/er 
Jaw,  Its  Duft  paffes  over  the  tendinous  Part 
of  the  M^JJeter  Mufcle,  that  it  may  not  be 
compreffed  by  that  Mufcle,  which  would  ob- 
ftruft  the  Saliva  In  it,  though  it  is  frequently 
faidj  that  it  pafles  over  that  Mufcle,  that  it 
may  be  compreffed  by  it,  to  promote  the  Sa#- 
liva.  In  Sheep,  Horfes,  &c,  whofe  Jaws  ara 
long,  this  Mufcle  is  inferted  far  from  the  Cen^ 
ter  of  Motion^  that  the  End  of  the  Jaw  may 
be  moved  with  fufficient  Strength,  and  that 
diflant  Infertion  requiring  a  greater  Length  of 
Mufcle,  that  its  Motion  may  be  quick  enough, 
no  Part  of  this  Mufcle  could  be  allowed  to  be 
tendinous  j  therefore,  it  feems,  to  avoid  the. 
Inconvenience  of  Compreffion  from  the  Muf- 
f:le,  the  Dudt  in  thofe  Animals  goes  quite 
round  the  lower  End  of  it.  When  this  Dii^ 
is  divided  by  an  external  Wound,  the  Saliva 
will  flow  out  on  the  Cheek,  unlefs  a  conve- 
liient  Perforation  be  made  into  the  Mouth, 
and  then  the  external  Wound  may  be  healed. 

Maxtllaris  iiifericr  is   fituate  between  the 

lower 
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lower  Jaw  and  the  Tendon  of  the  DigaJIrick 
Mufcle.  Its  Du6t  paffes  under  the  Mufculus 
mjlohyoideus,  and  enters  the  Mouth  under  the 
Tongue,  near  the  Denies  inciforii. 

Sublingualis  is  a  fmall  Gland  fituated  under 
the  Tongue,  between  the  Jaw  and  the  Kera-^ 
togloffiis  Mufcle,  Mr.  Chifelden  fays,  that  ia 
a  Calf,  he  found  feveral  DucSs  of  this  Gland; 
filled  hj  an  Injedrion  into  the  Dudt  of  th^fub- 
maxillary  Gland;  but  Morgagni  and  others 
ihew,  that  the  Duds  ot  this  Gland  enter  the 
Mouth  diredly  fi'om  the  Gland  in  feveral  Pla-- 
ces  near  the  grindin^cr  Teeth. 

Tonjilla  is  a  globular  Gland,  about  the  Big- 
nefs  of  a  hazel  Nat,  fituate  upon  the  Ptery- 
goideus  interniis  Mufcle,  betv/een  the  Root  of 
the  Tongue  and  the  Uvula-.  It  has  no  Dud 
continued  from  it,  but  empties  all  its  fmail 
Duds  into  a  Sinus  of  its  own,  which  Sinus^ 
when  the  Gland  is  inflamed,  may  eafily  be 
miftakcn  for  an  TJker,  This  Gland  with  its 
Fellow,"  dired  the  mafticated  Aliment  into  the 
Pharynx^  and  alfo  ferve  for  the  Vvula  to  fhut 
down  upon  v/hen  v/e  breathe  through  the 
Nofe.  They  are  compreffed  by  the  Tongue 
and  the  Aliment,  when  the  former  raifes  the 
latter  over  its  Root,  and  thereby  cppgrtunely 
emit  their  Saliva  to  lubricate  the  Food  for  its 
eafier  Defcent  through  the  Pharynx,  A  fcir- 
rhous  Tumor  of  either  of  thefe  Glands  is  a 
common  Difeafe,  and  it  adrnits  of  no  Remedy 
but  Extirpation, 

PrefTare. 
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Preflure  upon  the  Surface  of  a  Gland  very 
much  promotes  the  Secretion,  that  is  made 
in  it;  thefe  Glands  are  fo  feated  as  to  be  pref- 
fed  by  the  lower  Jaw,  and  its  Mufcles,  which 
will  be  chiefly  at  the  T^e  when  their  Fluid 
is  wanted;  and  the  Force  with  which  the  Jaw 
mufl:  be  moved,    being  as  the  Drynefs  and 
Hardnefs  of  the  Food  mafticated,  the  Secre- 
tioh  of  the  Glands  depending  very  much  upon 
that  Force  ;  it  will  alfo  be  in  Proportion  to  the 
Drynefs  and  Hardnefs  of  that  Food,  as  it  (l:iall 
is  neceffary ;  for  all  Food,  being  to  be  reduced 
to  a  Pulp,  by  being  broke,  and  mixed  with 
Saliva^  before  it  can  be  fwallowed,  and  made 
fit  for  Digeftion,  the  drier  and  harder  Foods 
jieeding  more  of  this  Matter,  will  from  this 
Mxhanifmht  fupplied  with  more  than  moifter 
Foods5  in    about   that   proportion,  in  which 
they    are    drier    and    haider,    and   the    drier 
Foods   needing  more  Saliva  than  tlie  moifter 
is  the  reafon,  why  we  can  eat  lefs  and  digefl 
lefs,  of  thefe  than  thofe.     What  Quantity  of 
Saliva   thefe    Glands  can   feparate  from  the 
Blood,  in  a  given  Time,  will  be  hard  to  de^ 
termine,  but  in  eating  of  dry  Bread  it  cannot 
be  lefs  than  the  weight  of  the  Bread;  and 
many  Men,  in  a   little  Time,  can  eat  ihqce 
dry   Bread  than  twice  the  Size   of  all  thefe 
Glands ;    and*  fome,    that    are    not   ufed    to 
fmoaking,  can  fpit  half  a  Pint  in  the  fmoak- 
ing    one    Pipe    of    Tobacco ;     Perfons    in    a 
Salivation,  have  fpit,  for  Days  or  Weeks    to- 
gether, 
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gether,  a  Gallon  in  four  and  twenty  Hours; 
and  yet,  I  believe,  all  thefe  Glands  put  toge* 
ther,  do  not  weigh  more  than  four  Ounces. 

The  Membrane  which  lines  the  Mouth  and 
Palate  and  covers  the  Tongue,  is  every  where 
befet  with  fmall  Glands^  to  afford  Saliva  in  all 
Parts  of  the  Mouth,  in  order  to  keep  it  moift; 
for  thofe  more  remote  are  chiefly  concerned 
in  Time  of  Maftication.  Thefe  fmall  Glands 
have  Names  given  them  according  to  their 
refped:ive  Situations,  as  Buccales,  LabialeSy 
Linguales,  Fauciales^  Palatines^  Gingivarum^ 
&  Uvular es, 

A  Gland  is  chiefly  compofed  of  a  Convo- 
lution  of  one  or  more  Arteries  of  a  confide- 
rable  Length,  from  whofe  Sides  arife  vaft 
Numbers  of  excretory  Du6ls,  (as  the  LaBeals 
arife  from  the  Guts,)  to  receive  in  each  Gland 
their  proper  Juices,  as  the  fame  Lafteals  do 
the  Chyle  ;  5nd  tho'  the  larger  Secretio?is  are 
made  by  vijible  Glands,  yet  unconvolved  Ar- 
teries may  alfo  have  excretory  Duds  for  the 
fame  Purpofe.  And  this  way,  I  imagine. 
Secretions  are  made  from  all  the  Membranes 
that  hne  Caviti  s,  and  fome  others.  There  alfo 
arife,  according  to  the  old  Hypothejis^  from 
thefe  Arteries  lymphatick  Veflels,  to  take  off  the 
thinefl  part  of  the  Blood,  where  a  thick 
Fluid  is  to  be  fecreted,  feeing  they  are  found 
in  greateft  Plenty  in  fuch  Glands  as  feparate 
the  thickeft  Fluids,  as  in  the  T>/^V/i^i,  and 
Liver-,  and  it  is  obfervable,  that   where  the 
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thickeft  Secretions  are  made,  the  Velocity  of 
the  Blood  is  the  leaft,  as  if  it  v/as  contrived  to 
give  thofe  feemingly  more  tenacious  Parts 
niore  time  to  feparate  from  the  Blood.  The 
Arteries^  that  compofe  difterent  Glands  are 
convolved  in  different  Manners  j  but  whether 
or  no  their  different  Secretions  depend  at  all 
upon  that,  I  doubt,  will  be  difficult  to  difco- 
ver.  The  excretory  Duds  arife  from  the  Ar- 
teries^ and  unite  in  their  Progrefs,  as  the  Roots 
of  Trees  do  from  the  Earth;  and  as  different 
Trees,  Plants,  Fruits,  and  even  different 
Minerals,  in  their  growing,  often  derive  their 
diilind,  proper,  nutricious  Juices  from  the 
fame  Kind  of  Earth;  fo  the  excretory  1)^0:^^ 
in  diff'erent  Glands^  feparate  from  the  fame 
Majs  of  Blood  \h€v:  different  Juices :  But  what 
thefe  different  Secretions,  depend  upon,  whe» 
ther  the  Strudture  of  the  Part§,  or  different 
iVttraftions,  or  what  elfe,  wc  have  no  Cer- 
tainty about,  though  this  Subjefc  has  employ- 
ed feveral  ingenious  Writers,  This  Author 
fays,  for  his  own  Part,  from  the  great  Sim- 
plicity and  Uniformity  ufually  feen  in  Nature's 
Works,  which  is  tnofl  inclined  to  think;  dif- 
ferent Secretions  arife  from  different  Attradi- 
ons,  feeing  that  in  Plants  and  Minerals  there 
feems  to  be  no  other  Way,  of  accounting  fpr 
the  fame. 

Having  faid  thus  much  of  the  Salivary 
C^LANDs,  and  (hewn  their  Ufe  in  admiqiftring 
the  firft  Juices   t9  tiioiflen  and  lubricate  the 
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Food;  we  refume  the  Subjed:,  from  whence, 
for  the  Sake  of  defcribing  thefe  neceflary 
Appendagesy  we  made  a  Digreffion. 

CHAP.     XIV. 
Of  the  Situation  of  the  Stomachy  and  its  Coats. 

THE  Food  being  ground  by  the  Teeth, 
and  moillened  by  the  Saliva  and  Juices 
from  the  Ghmds  of  the  Mouth  and  Throaty 
and  then  protruded  by  the  adion  of  the  Gid- 
let,  is,  in  this  mixed  Condition,  received  into 
th.Q  Stomachy  the  grand  Organ  of  Chyltfi- 
CATION  J  which  feems  to  take  this  Name  from 
a  Greek  Original,  in  which  Language  it  has 
alfo  other  Denominations,  as  ycc^'^fy  3.nd  KOiXlcc, 
from  its  Cavity.  In  Lati?2  it  is  called  Ventri^ 
culuSy  without  any  Addition  to  diftinguifli  it 
from  the  other  Ventricles,  which  have  always 
fome  other  Word  added  to  determine  their 
Signification,  as  Ventriculus  cordis^  Ventriculus 
cerebri.  In  Man  the  Stomach  is  but  one:  but 
fuch  Quadrupeds  as  chew  the  Cud,  efpecially 
all  that  are  horned,  have  four;  the  firft  of 
which  is  called  ptsyxXij  KoiXt(z,  in  EngUfiy  the 
PauJteh'^  the  fecond,  KB>cpij(p(zK(^,  in  Latiriy 
Reticidus;  the  third,  6%/j/^j  OmafuSy  in  Ejig- 
lijhy  the  Feck;  the  fourth,  ^uv^pov,  or  Aboma- 
fus,  in    Englifli,   the   Read,     Such  Fov/1  alfo 
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as  live  upon  Corn  have  two  Stomachs ;  the 
firft  membranous  called  higluvies^  the  Crop-y 
the  fecond  carnous,  called  Ventriculiis  CarnofuSy 
in    Englijhy    the  Gizard.     The   Stomach   in 
Man  is  placed  immediately  under  the  Midriff, 
which  it  touches  ;  wherefore  if  it  be  too  full, 
it  caufes  a  Difficulty  of  Breathing,  by  hinde- 
ring the  Motion  of  it.     In  the  Fore-part  on 
the  Right-fide  it  is  covered  with  the  hollow 
Part  of  the  Liver;  on  the  left,  it  is  touched 
by  the  Spleen :  towards  the  Back,  by  the  Aorta 
the  Vena  cava,  and  under  it,  backwards  by  the 
Pancreas,  and  at  bottom  by  the  Caul,  ^c,  all 
which  Connexions  ferveto  encreafe  its  Heat. 
As  to  the  Form  of  the  Stomach,  it  repre- 
sents an  oblong  Pouch,  fomewhat  broader  at 
Bottom,  and  expanded  in  an  orbicular  Form, 
while  its  Top  is  more  upon  a  Plane,  and  jfhor- 
ter :  its  Orifices  are  oppofite,  the  Gullet  before 
defcribed,  which  is  on  the  left  Side,  defcends 
perpendicularly,    and  conveys  to  it  the  Ali- 
ments, which  being  there  diffolved  and  tur« 
ned  into  Chyle,  afcend  by  the  right  Orifice, 
where  the  Dudl  is  oblique,  and  are  thence 
conveyed  into  the  Inteftlnes.     So  that  what- 
ever goes  out  from  either  Mouth  of  the  Sto- 
mach muft  do  it  by  a  fteep  Afceqt  \  and  that 
it  may  difcharge  its  Contents  either  on  the  left 
Side,  by  vomiting,  or  on  the  right,  by  fiege, 
it  is  necefi/ary,  that  both  its  Bottom  and  Sides 
be  at  the  fame  Time  con  trailed,  raifed  Up- 
wards, and  then  totally  inclined  to  this  or  the 

other 
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other  Orifice;  The  Size  of  the  Stomach  has 
been  obferved  to  be  lefs  in  Women  than  in 
Men,  to  give  Way  to  the  Diftention  of  the 
Womb;  and  moreover,  it  is  remarked  that 
People,  who  have  v^ide  Mouths,  have  gene- 
rally the  larger  Stomachs. 
-^Thus  much  of  the  external  Figure  and  5/- 
illation  of  the  Stomachy  one  fhould  confider 
likewife  its  Coats,  and  the  Texture  of  its  Fi- 
bres ;  its  OrificeSy  Vejfels^  Du6iSy  their  ABiom 
and  Ufes.  The  Stomach  then,  as  the  Gul- 
let, confifts  of  three  Coats,  one  Common  from 
the  Diaphragm 'y  and  two  proper,  the  external 
and  internah 

The  internal  Coat  is  entirely  nervousy  whofe 
internal  Superficies,  as  was  obferved  of  the 
Gullet,  is  a  Shaggy  Subftance  with  Fila- 
ments ereft,  like  Velvet;  the  Ufes  of  this 
Shag,  and  that  of  the  Gullet,  are  to  retain  for 
a  little  Space  the  Particles  of  Things  tailed 
andfwallowed,  before  they  reach  the  Nerves, 
which  would  be  too  much  irritated  by  an  im- 
mediate Contaft.  Moreover,  the  Relicks  of 
the  Chyle  being  there  retained,  and  fowering 
a  little,  pafs  into  a  ferment,  neceffary  both  for 
Appetite  and  Digeftion.  Hunger  being  an 
\inQ2.{y  Senfation,  caufed  by  the  Acrimony  of 
thefe  Particles,  which  affed:  the  wrinkled 
Membrane,  efpecially  about  its  upper  Orifice, 
and  produce  a  Twitching,  which  being  com- 
municated by  the  Nerves  of  the  6th  Pair  (Dr. 
Willis's  8th)  to  the  Brain,  an  Imagination 
K  3  of 
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of  taking  Meat  is  excited  to  affwage  the  trou- 
blefome  Corrofion,  and  procure  fome  Eafe  to 
the  Part  affedted.  This  Shag  likewife  covers 
the  Mouths  of  the  Veffels,  which  are  every 
where  thick  inferted  in  the  Rervous  Coat,  and 
receives  the  Humours  oozing  from  the  Nerves 
and  Arteries.  This  villous  Coat,  on  its  Back 
or  convex  Superficies,  where  it  adheres  to  the 
nervous  Coat,  is  furrounded  by  a  Number  of 
annulated  Glands,  which  cover  the  gaping 
Mouths  of  the  Veffels  in  the  nervous  Coat> 
and  receive  or  ftrain  the  Humours  coming 
from  them,  or  deftined  for  their  Ufe. 

This  Veil  of  Shag  is  eafily  feparated,  by 
being  immerfed  in  warm  Water,  and  appears 
to  be  a  covering  pretty  firm,  and  diftind  from 
the  reft :  and,  for  the  reafon  juft  mentioned, 
may  not  improperly  be  called  glandulous.  This 
inner  Coat  of  all,  in  healthy  Bodies,  has  many 
Wrinkles,  or  Folds,  which  ferve  as  fo  many 
Furrows  for  detaining  the  Chyle  in  feparate 
Portions,  and  forming  a  better  Conco6lion  than: 
could  be  expefled,  if  it  all  immediately  ran 
together  into  a  thicker  Mafs. 

Thofe  Folds  are  formed  by  reafon  that  this 
Coat  is  mare  ample  than  the  carnous,  which 
contains  it.  But  in  Gluttons  and  Drunkards, 
tho.  jiefiy  Tunick  being  continually  extended 
by  their  Intemperance,  the  interior  has  room 
to  be  extended  with  it,  and  fo  loofing  all  its 
Wrinkles,  it  becomes  as  plain  and  thin  as  a 
blown.  Bladder. 

As 
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As  to  the  nervous  Coat,  its  Fibres  are  chiejEly 
inftrumental  to  Senfation,  they  may  contribute 
fomething  to  Motion:  bat  with  refpeftto  Senfa- 
tion ;  when  they  are  emptied,  they  excite  Hun- 
ger, as  when  they  are  irritated  by  Saltnefs  Or 
Drynefs,  or  heated  by  Aromatics  and  vinous 
Liquors  they  bring  on  thirft;  and  again,  when 
ftimulated  by   (harp  or  four  Humours,  they 
create  the  Heartburn.    Laftly,^?t  is  upon  thefe, 
Fibres,   that  Medicines  perform  their  firfl  ad:- 
ion;  and  according  to  the  fenfibie  Impreffion 
made  upon  them,  the  Operation,  of  whatfo- 
ever  fort  it  be,  is  to  look  for  its  Succefs.     So 
foon  as  by  the  Adminiftration  of  proper  Ali 
ments  thefe  Fibres  are  replenlihed,  there  ari- 
ses a  Complacency  to  the  Spirits,  that  occupy 
thefe  Parts,  and  by  their  Commanication  or 
Confent,  a  Ghearfulnefs  and  Refrefhment  to 
their  whole  Syftem,  that  is  to  fay,  to  the  Ani-- 
ma  Serifitivay  or  Soul  of  Senfe^  at  the  fame 
time,  as   the  Veins  imbibe  the  more  fubtle 
Portion  of  the  Chyle,  there  is  alfo  a  richer 
Nourifliment  afforded  to  the  vital  Flame. 

As  to  the  Motion  of  this  Coat  jufi:  hinted 
at  above,  tho'  Dr.  V/illis,  denies  that  it  has 
any  fpontaneous  Motion :  yet  he  fays,  that  it 
may  be  diftended  and  fv^^elled,  not  only  by 
Flatulencies  in  the  Stomach,  but  alfo  much 
oftener  by  the  hurry  of  the  Spirits^  contained 
in  its  Fibres,  which  often,  by  their  exploiive 
Force,  blow  up  that  Membrane  like  a  Blad- 
der. Hence  the  Swellings  of  tkiz  Ventricle^ 
,  ^      K  4  in 
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in  ChoUchy  Tlyjiericks^  and  Hypochcndriacal  Ca- 
fes, (Sc.  laflly,  deleterious  Medicines  and  Poi* 
fons,  as  they  violently  ftimulate  the  Spirits, 
and  drive  them  furioufly  into  thefe  Fibres> 
bring  on  dreadful  Inflatioi^s  and  Diftentions 
both  of  the  Bowels  and  Stomach.  To  which 
kind  of  Caufes  the  fame  Phyfieian  infinuates, 
that  the  origin^pf  a  Tympany  ought  to  be  af- 
cribed. 

CHAP.     XV. 

Containing  a  Further  Account  of  the  Coats  of  the 
Stomachy  &c. 

THE  next  Coat  is  the  flefhy,  which  is 
alfo  called  proper^  and  covers  the  whole 
Body  of  the  Stomach  v/ith  its  elaftick  Fibres, 
which  are  difpofed  in  different  Directions,  and 
in  a  mojfl  aftonifhing  Manner,  to  ferve  its 
different  Motions,  and  Contractions.  As  thofc 
Fibres  are  not  ealy  to  be  defcribed,  on  Ac- 
count of  their  Intricacy,  and  yet  very  necef- 
fary  to  be  underftood,  in  order  to  judge  of  the 
Operations  of  Medicines,  or  the  Adions  of 
the  Stomach;  Dr.  Willis  has  taken  particu- 
lar Pains  about  this  Part  of  Anatomy,  which, 
he  fays,  was  little  examined  into  before  his 
Time.  He  fuppufes  the  Stomach  of  a  Maft 
®r  Sheep,  to  be  difcharged  of  its  Contents, 

and 
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and  after  applying  proper  Ligaments  blown 
up  like  a  Bladder.  Thus  prepared,  it  is  to 
be  dipped  into  boiling  Water,  till  the  whole 
is  parboiled :  and  then  may  eafily  be  difcerned 
the  Texture  of  the  outer  Coat  or  Membrane, 
that  covers  the  ivbole  Stomach,  The  Fibres 
of  which  run  lengthways  from  one  Orifice  to 
the  other,  in  a  Form  more  or  lefs  inclined  to 
circular,  according  to  the  Extenfion  of  the 
Stomach,  and  in  a  Series  one  above  another. 
Moreover,  in  fome  Places,  as,  for  Inftance, 
near  the  Orifices,  the  Bottom,  and  the  Ends, 
they  are  fo  much  larger  than  in  the  Middle, 
that  they  appear  in  fome  fort  carnous,  and 
capable  of  Motion.  The  nervous  Fibres  cf 
this  outer  Membrane  cut  the  carnous,  which 
lie  immediately  under  them,  at  right  Angles, 
as  being  intended  not  only  to  cover  them,  but 
to  bind  them  together,  and  keep  them  in  their 
proper  Pofition. 

The  firft  or  outward  Coat  being  removed, 
thefe  carnous  Fibres  of  the  fecond  appear. 
They  are  partly  annular^  encircling  the  Sto- 
mach from  the  Bottom  to  the  Top  5  their  Axis 
is  a  Sort  of  horizontal  Curve  bending  from 
the  Pylorus^  and  ifliiing  about  the  Middle  of 
the  left  End  of  the  Stomach,  below  the  Aefo- 
pbagus.  Their  Office  is  by  Contradion  to 
raife  the  Bottom  and  the  Sides  of  the  Stomach 
upwardy  and  fo  to  leffen  its  Cavity,  that  the 
Contents  may  be  difcharged,  by  one  or  the 
other  Orifice^  as  the  Intcrfial  Seiies  of  Fibres 

fhall 
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Ihall  diredl,  as  fome  of  them  lie  with  Refpecfl 
to  thefe  in  an  Order  quite  tranfverfe.     That 
there  are  fucfi  Fibres  in  this  Coat^  lying  under 
the  Exterior  Annular^  will  appear  to  any  one, 
who  views  the  Infide  of  it,  which  is  done  by 
making  an  Incifion  at  the  Pylorus^  and  turning 
it  infide  outwards,  by  which  means  the  fhag-^ 
gy  Coat,  and  the  Wrinkles  before  defcribed 
appear.     Afterwards,  by  a  flight  immerfion 
into  boiling  Water,  this  villous  Coat  may  alfo 
be  removed;  and  then  may  be  feen  that  which 
is  called  the  nervous^  all  overfpread  with  the 
Ramification  of    the  Veffels-y    this   being 
ftripped  away  likewife,  there  will  then  appear 
the  Fibres  of   the  inner  Superficies  of  the 
middle  otjlefiy  Coat,  as  they  are  curioufly  ex- 
hibited in  the   5th  Table  of  this  accurate 
Author;     It  is  remarkable  in  the  Diftribution 
of  thefe  Fibres,  that  fuch  of  them,  as  arife 
behind  the  Mouth  of  the  Ventricle,  and  feem 
to  furround  the  left  Side  of  it,  are  carried  di- 
redlly  forward  along  the  Top  of  the  Stomach 
to  the  right   Side,  and  enter  in  this  Manner 
the  Cavern  or  Den  of  the  Pylorus^  and  termi- 
nate in  the  Orifice,  whereas  the  remaining 
Fibres  defcend  obliquely  by   the   Side,    and 
meet  at  the  Bottom.    The  Bufinefs  of  ih^fir/l 
Order  feems  to  be  the  drawing  of  Q2s:\i,0rijice 
near  to  the  other,  for  carrying  off  the  Contents 
by  one  Paffage  or  the  other.    Seeing  that  thefe 
Fibres  draw  the   Stomach   to  the  left  or  the 
right,  juft  as  the  Spafm  begins  at  the  right 
End  of  them,  or  the  left.  The 
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The  bufinefs  of  the  oblique  or  annular  Fibres, 
as  well  internal^  as  external^  is  to  affift  the  for- 
mer Operation  of  Difcharge,  at  either  Orifice, 
by  compreffing  the  Sides,  and  lifting  the  Bot- 
tom of  the  Stomach.  And  we  may  obferve 
by  the  Way,  that  the  Impulfe  or  Inftin(3: 
which  produces  thefe  Motions  in  the  carnous 
Coat,  may  arife  from  Caufes  fomewhat  diffe- 
rent. The  firft  and  principal  no  doubt,  is  the 
Difpofition  of  the  ner'-oom  Coat,  which  lieth 
under  it.  For  as  that  is  affeded  by  the  Con- 
tents, it  draws  the  other  for  the  Sake  of  "Re-- 
tention,  or  'Expiilfion,  into  di^erent  Diredions* 
Not  but  the  Nerves  from  the  Braiii  may  con- 
vey, as  that  is  affeded,  Impreffions  and  In- 
ilindts  likewife.  Hence  it  is,  that  FANCY3 
Appetite,  or  any  Disorder  of  Mind,  or 
Body,  ihall  have  a  furpriiing  Influence,  and 
Effed:  upon  the  Stomach. 

As  for  the  outermoft  Coat  of  the  Stomach, 
which  is  common  to  it  and  the  gullet-,  and  of 
what  Subftance  and  Te::ture  it  was,  we  have 
made  feme  Obfervations  before.  And  for  its 
VJe,  it  ferves  as  a  general  ^Tegument  of  the 
whole;  cloathes  the  carnous  Fibres  of  the 
Coat  beneath,  and  binds  them  together  with 
its  ov/n.  The  Fibres  of  this  outer  Mem- 
brane, as  has  been  before  obferved,  are  in 
fome  Places  uncommonly  thick  and  ftrong,  to 
the  End,  that  v/hen  the  Ventricle  is  fluffed 
beyond  Meafure,  they  may  be  able  to  fafcain  a 

more 
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more  than  ordinary  Extenjion,  The  Fibres  of 
this  Coat  can  contribute  but  little  to  Motion, 
though  in  fome  Cafes  they  are  the  Inftruments 
of  Senfe,  not  that  any  outward  Objeft,  or 
any  thing  received  by  the  Mouth  can  afFe<ft 
them;  but  if  there  be  a  Difcharge  of  the  fe- 
rous  Humour;  or  aa  Abfcefs,  or  a  conftant 
SufFufion  of  Bile,  in  the  contiguous  Parts  as 
this  Coat  will  thereby  be  much  and  frequently 
irritated^  there  muft  enfue  a  continual  Squea- 
mifijiejsy  or  Sicknefs  of  the  Stomach,  want  of 
Appetite^  and  frequent  vofnifing^  which  Dr. 
Willis  found  to  be  the  Caufe  upon  diffecling 
dead  People,  who  had  been  thus  afFeded. 
Eefide,  that  it  is  a  common  Tegument,  and 
fuftains  the  Ramifications  of  the  Veffels-,  this 
Coat  gives  Strength  to  the  Stomach,  and 
greatly  preferves  its  Heat;  nor  is  it  impro- 
bable, but  that  its  Fibres  may,  upon  fome 
Occafions,  ferve  as  Tendons  to  the  carnous 
ones,  which  lie  underneath. 

Having  given  this  Account  of  the  Struc- 
ture of  the  Stomach  itfelf,  we  proceed  to 
its  other  Orifice^  commonly  called  the  Pylorus^ 
which  Hes  on  the  right  Side.  It  has  a  long 
and  capacious  Entrance^  which  is  gradually 
leffened  till  it  ends  in  a  fmall  Paffage,  and 
thence  being  bent  backward  is  continued  in 
the  Duodenum,  The  Coats  are  here  much 
thicker  than  in  other  part  of  the  Stomach, 
The  inner  Nervous  is  here  remarkably  rough, 
with  Wrinkles  and  Furrows,  and  raifed  in  the 

very 
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very  Paffage  into  a  Subftance  of  an  oblong 
Form,  to  hinder  the  Chyle,  which  is  difchar- 
ged  into  it,  by  little  and  little,  from  returning 
back,  and  regurgitating  into  the  Stomach 
again. 

The  carnotis  Coat  contains  here  as  in  other 
Places  two  Rows  of  Fibres,  fome  of  which 
furrounding  this  Antrum^  or  Cave,  conftringe 
and  fhut  it :  while  others,  which  are  drawn 
out  in  a  long  Diredion,  gather  up  the  other 
Parts  of  the  Stomach,  and  attradt  them  to  this 
opening.  And  fo,  vice  verfa^  the  Contraftion 
beginning  from  the  other  End,  thefe  very  Fi- 
bres draw  the  Pylorus  to  the  left  Orifice,  as  in 
the  a6t  of  Vomiting  3  and  when  that  is  fur- 
ther continued,  the  Duodenum  alfo  is  lifted 
up,  and  by  that  Means  the  Bile  and  pancreatic 
Juice  are  pumped  into  the  Stomach. 

The  Office  of  the  Pylorus  is  not  only  to 
difcharge  in  greater  Quantities  the  Contents 
of  the  Stomach,  and  transfer  them  continu- 
ally to  the  Bowels  (as  is  the  cafe  in  Purgati^ 
ons^  or  a  Diarrhoea)  but  alfo  to  receive  the 
Chyle  into  its  Cavity,  efpecially,  that  which  is 
Jufficiently  conceded,  and  there  retaining  it  a 
Time,  to  excrete  and  let  it  out  in  little  Quan- 
tities. For  this  Antrum  or  Den  being  a  Cavity 
long  and  large,  feems  deiigned  for  a  Store- 
cellar,  into  which  the  Portion  of  the  Mafs  of 
Chyle,  which  is  firft  prepared,  may  be  car- 
ried and  depofited,  till  fuch  Time,  as  the 
cruder  Sort,  which  has  been  later  introduced, 

has 
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has  had  its  due  and  ftated  Digeftion,  in  the 
Bottom  of  the  Stomach  by   Means  of    this 
Order  and  Gradation  it  is,  that  things  difagree- 
abie  to  the  Stomach  are  by  natural  vomiting 
often  caft  forth  again,  while  thofe,  which  are 
agreeable,  continue  ftill  in  a  State  of  Digeft- 
ion, and  keep  their  Place.     Forafmuch  as  in 
the  Ventricle^  there  are  many  different  Cellsy 
into  which  the  different  Sorts  of  Aliments  at 
different  Times  defcending,  may  form  their 
Separation,  and  for  their  proper  Time  remain. 
With  refped'  to   the   Exit  by  the  Pylorus ^ 
HallePv  obferves,  *^  ^wd  primum  Paratuni 
^^  fiuidumque  ejl^   id  prtBity  hinc  omnium  prima 
*^  aqua^  et  lac,  dei:ide  Okray  idiimx)  Carnes  Je^ 
"    cjuuntur,      Duriores,    TenacioreSy    Icngiores 
"  peUes  Fi  bra  que  una  tranjeunt  immutatcd ;  et 
* '  Dura  fed  crajja  pro  Pylori  Portione  Corpora 
^^  diutijjime  retinentur.'' 

As  to  the  Produdion  of  the  Chyle  itfelf, 
the  Reader  may  take  this  fliort  Account,  ex- 
tradled  chiefly  from  Dr.  Charleton'%  PraleBiom 
, before  the  College  of  Phyficiansin  London: 
^'  While  the  Meat  is  chewing  in  the  IVIouth, 
^•^  it  is  mixed  with  the  Saliva,  which  not  only 
*^  foftens  it,  but  endows  it  with  a  certain  fer- 
^*  mentatlve  Quality,  unto  which  contributes 
"  alfo  the  Drink  (whether  Beer  or  Wine,  or 
*'  any  other)  which  often  coiitalns  in  it  acri- 
''  monious  Particles,  and  fer.mentaceous  Spi- 
"  rita.  The  Stomach,  by  the  help  of  its  Fi- 
\\    bres:,    en"\br2ceth  clofely   the,  M[eat  thus 

chewed 
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'*'  chewed  and  fwallowed,  and  mixeth  there -« 
**  with  fpecifick  fermentaceous  Juices  bred  in 
"  its  inner  Coat,  and  impregnated  with  the 
"  Saliva'  (which  befide  that  colleded  ia 
chewing  aad  fwallowing,  defcends  continually^ 
according  to  Haller^  at  the  rate  of  half  an 
Ounce  the  hour)  "  by  Means  like  thefe,  and 
"  the  Heat  and  Adlion  of  the  Stomach,  and 
*'  adjacent  Parts,  there  is  made  a  Mixture  of 
**  all  the  Meats,  in  Refemblance  like  a  milky 
''  Cream.  After  which,  together  with  the 
*^  thicker  Mafs,  it  paffes^into  the  Guts.  Where 
"  by  the  Tindture  of  the  Gall  and  pancreatick 
^^  Juice,  it  undergoes  another  Fermentation, 
"  and  fo  the  thinner  Parts  of  the  Food  arc 
^''  received  by  the  ladleal  Veffels,  as  the  thic- 
^*  ker  are  ejed:ed  by  Stool/'  Thus  much  of 
the  Strufture  of  the  Stomach,  and  its  internal 
Parts  and  Operations:  which,  however, 
could  not  well  be  performed,  without  its  ex- 
ternal  Parts  and  Appendages,  fuch  as  its 
Nerves,  Arteries,  and  Veins,  &c.  The 
firft  of  which,  befide  their  OfBce  of  Senjation^ 
ferve,  according  to  Boerbaave,  to  bring  Abun- 
dance of  nervous  Juice  for  the  Work  of  Di- 
geftion;  *'  Vim  forte  Liquidi  nervofi  vix  alibi 
'■  Copiofioris,  $f^." 

The  Nerves  are  thofe  of  the  P^r  vagum^ 
or  wandering  Pair,  which  extend  to  the  Ven- 
tricle as  their  utmoft  Boundary  5  they  form  fo 
many  Plexufes  about  the  Pylorus,  as  to  refem- 
|)lg  a  Piece  of  Net-WQrk,  which  indeed  covers 

the 
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the  whole  Circumference.  Moreover,  the 
villous  and  nervous  Coat  of  the  Oefophagus 
extend  very  deep  into  it's  Cavity,  by  Reafon 
of  this  Senfibility,  and  its  Communication 
with  other  noble  Parts,  as  the  Prcecordia  and 
the  Brain,  we  cannot  fo  much  wonder  that 
Van  Helmont  imagined  this  Orifice  of  the  Sto- 
m^ach  to  be  the  Seat  of  the  Soul;  the  Manner 
in  which  the  Branches  of  the  Par  vagum  in- 
finuate  themfelves  into  the  Stomach,  may  be 
feen  in  Books  of  Anatomy,  and  eafily  accounts 
for  the  great  Confent  between  the  Stomach 
and  the  Head:  fo  that  in  any  great  Concuflion 
of  the  Head,  there  follows  a  Vomiting,  and 
from  the  Foulnefs  and  Diforder  of  the  Sto- 
mach, the  Head-ach. 

Belide  the  Par  vagum^  the  nervous  Plexu- 
fes  of  the  intercoftal  Pair,  which  are  thick 
fet  in  the  Hypochondrias  and  the  Abdomen 
(according  to  Dr.  Willis)  fend  many  remarka- 
ble Branches  to  the  Ventricle  5  which  is  the 
Reafon  why  a  vomiting  fo  frequently  fucceeds 
either  in  Cholics,  or  hyilerical  and  hypochon- 
driacal Affecflions. 

The  Stomach  hath  fan^uiferom  Veflels  in 
great  Number,  both  Veins  and  Arteries,  The 
Veins  arife  either  firft  from  the  Trunk  of  the 
Vena  port  a  ^  and  this  is  the  Pylori  cus  ramus ; 
or  fecondly,  from  the  Branches  of  the  fame, 
as  frona  the  Ramus  Splenicus  it  hath  Gajlrica 
minor ^  and  Gajlrica  major ^  the  largeft  Vein  in 
the  Stomach,  from  whence  the  Coronaria  is 

deduced 
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deduced,  Gaftroepiplois  finijlra  and  Vas  bre-- 
^e  ;  and  from  the  Ramus  mefentericus  before 
it  is  divided,  it  hath  Ga[iroepiplois  dextra,     - 

The  Arteries  come  from  the  Ramus  Ci^lia-^ 
cuSy  accompany  every  Vein,  inofculate  with 
them  in  a  Vi^onderful  Manner,  and  take  the 
fame  Denominations, 

CHAP.    XVI. 

Of  the  Entrails  or  Bowels,  in  generah 

FROM  the  Stomach  we  defcend  to  the  En^ 
trails^,  which  are  probably  fo  called  from 
the  Greek  Word,  'Ei/rspot,  Tirapoc  to  svrog  stvcci,  as 
being  placed  within  the  Body.  To  this 
Meaning  correfponds  the  Latin  Intejiina^  but 
in  real  Englijh  this  whole  Channel,  and  its  Va- 
riations are  called  the  Guts.  They  are  knit 
together  by  the  Mefentery,  by  which,  and 
by  the  Intervention  of  the  Caul  (to  which 
part  of  the  Colon  is  affixed)  they  are  tied  to 
the  Back,  and  fill  the  greater  Part  of  the  Ca- 
vity of  the  Abdomen,  being  fuftained  by  th@ 
Cavities  of  the  Os  Ilium, 

They  are  generally  fix  Times  the  length  of 
the  Party^  to  whom  they  belong:  and  not- 
withftanding  their  Extent  are  conneded  and 
fuftained,  except  at  their  Beginning  and  End, 
and  the  Part  of  the  Caul  aforementioned,  by 

L  the 
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the  Margin  of  the  Mefentery,  which  is  a 
Circumference  not  above  a  Span  diftance  front 
its  Center.  It  is  however  divided  into  fo  ma^ 
ny  Folds  and  Windings,  that  according  to 
Dr.  Willis,  were  all  the  Plaits  and  Gatherings 
unfolded,  it  would  amount  to  three  Yards  in 
length,  trium  Vhiarum  hojtgitudinem^  &c.  He 
fays  farther,  that  every  Hand's-br-sadth,  or 
Palm  of  the  Mefentery,  contains  12  Hand's* 
breadth  of  the  Guts.  Thefe  Windings  not 
only  ferve  to  keep  the  Parts  diftinft,  which 
otherwife  v/ouid  be  oppreffed  and  confounded 
lying  in  fo  fmall  a  Compafs;  but  alfo  by  ftay- 
ing  the  Aliments  fo  long  in  their  Paffage  from 
the  Stomach,  afford  them  time  to  be  more 
throughly  fermented  by  the  Mixture  of  the 
Bile  and  pancreatic  Juice;  that  fo  the  more 
fubtle  chylous  Parts  might  be  the  more  effedt- 
mally,  and  leifurely  driven  into  the  narrow 
Orifices  of  the  ladeal  Veffels,  partly  by  the 
proper  periftaltic  Motion  of  the  Guts,  and 
jartly  by  the  external  Force,  and  Compreffion 
of  the  Mufcles  of  the  Abdomen,  moved  in 
Refpiration.  And  hereby  two  great  Inconvc- 
niencies  are  avoided;  the  one  of  continual 
Eating,  which  muft  have  been  the  Confe- 
quence,  if  the  Aliments  had  paffed  fo  quick, 
as  not  to  afford  Time  enough  for. the  Chyle 
fo  be  elaborated  and  diftributed  in  fuch  a 
Manner,  as  the  due  Suftenance  to  the  Body 
muft  require :  which  again  would  produce  a- 
nother  Inconvenience,  to  wit,  the  continual 
Nccefiity  of  going  to  Stool.  All 
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All  the  Inteftines  have  three  Coats  as  well 
as  the  Stomach;  one  common  and  outermoft, 
from  the  Peritonceurriy  but  mediately  5  for  ia 
the  Duodenum^  and  that  Part  of  the  Colon, 
which  cleaveth  to  the  Stomach,  it  proceeds 
immediately  from  the  lower  Membrane  of  the 
Caul ;  and  in  the  Jejunum^  lleum^  the  reft  of 
the  Colon^  Ccecum^  and  Redium^  it  proceeds 
from  the  Membranes  of  the  Mefenterium.  It 
is  all  over  befmeared  with  Fat,  and  is  truly 
nervous. 

Befide  this  common  Coat,  the  Bowels  have- 
t^o proper.  The  outer  of  which  being  the  Mid- 
dle of  the  three,  is  carnous.     It  has  two  Ranks 
of  rnoving  Fibres,  one  lying  under  the  other. 
The  firft  or  inner  Rank  is  annular  or  tranf- 
verfe,  which  encompaffing  the  whole  Cavi-r 
ties  of  all  the  Inteftines  in  very  ^loie  Order, 
is  inferted  into  the  Hem,  or  Sea^  of  the  Me- 
fentery,  as  into  its  Tendon.     The  other  Rank 
confifts  of  ftreight  Fibres,  which  being  fpread 
above  the  Former,  and  cutting  them  at  right 
Angles,  reach  along  the  whole  Length  of  the 
Inteftines;  and  their  Tendon  feems  to  be  the 
outmoft  Coat,  which  being  wholly  or  through- 
out nervous,,  and  at  thfe  fame  Time  fome- 
what  tendinous,   is  rolled  about  this  whole 
Rank  of  Fibres. 

The  innermoft  Coat  is  nervous,  although 

It  feems  to  be  flefhy,  by  Reafon  of  the  crufty 

Subftance  with  which  it  is  lined,  which  is 

framed  of  the  third  Concodion  of  the  Guts 

L  %  themfelves 
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thcmfelves.  This  Linings  is  called  by  Pec^ 
quet,  a  fpongy  Terifloma^  by  BilfiuSy  a  woolly 
Mofs.  It  ferves  as  a  Filtre,  through  which 
to  tranfcolate  the  Chyle,  in  order  to  its  En- 
trance into  the  Ven(^  La^ea,  befides  it  hinders 
Excoriation,  which  otberwife  might  happen, 
when  any  very  (harp  Humours  pafs  through 
the  Guts' 

Some  (as  particularly  Dr.  Willh)  take  it  for 
a  diiftinft  Coat,  and  call  it  glanduloja  Tunica^ 
or  Villofa:  but  one  of  my  Authors,  Dr.  Gib- 
fon  fiippofed  it  to  be  an  Epipbyjis  or  Excref- 
cence  upon  the  other,  arifing  frorfi  the  Caufe 
before  mentioned. 

This  Membrane  in  the  fmall  Guts,  efpeci- 
ally  the  lleuniy  is  full  of  Wrinkles,  to  ftay  the 
Chyle  from  paffing  too  fcon.  The  Caufe  of 
thefe  Wrinkles  is  its  Length:  for  if  they  were 
ftretched  open  (according  to  the  obfervatioa 
of  Fallophis)  this  Coat  in  itfelf  is  thrice  as 
long,  as  that,  which  is  next  above  it. 

The  fame  Membrane  is  expanded  in  the 
Colon  into  little  Cells,  for  the  flower  Paflage 
of  the  Faces,  It  has  all  forts  of  Fibres,  and 
contains  the  Mouths  of  all  the  Veflels  both 
fauguineous  and  lafteal,  which  are  covered 
^tvith  that  fpongy  Cruft  before  mentioned; 

In  regard  to  the  periftaltick  Motion,  as  well 
as  for  the  Purpofes  above  recited,  all  thefe 
Coats  and  Fibred  have  their  Ufe,  for  driving 
on  the  Chyle  and  Faces  in  their  mixed  State, 
as  alfo  for  pr effing  the  more  fubtle  parts  of 

the 
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the  Chyle  into  the  ladeal  Veffels  and  meferaick 
Veins,  the  circular  Fibres  contraft  themfelves 
fucceffively,  or  in  a  Series 3    this  diminifhes 
in  fome  Degree  the  Diarneter  of  the  Intef- 
tines,  which  is  ftill  reduced  to  a  narrow  Com- 
pafj  by  the  Inflation  or  Swelling  of  the  Lon-? 
gitudinal  Fibres;  yet  at  the  fame  Time,  we 
are  not  to  think,  that  the  Contradions  of  both 
Kinds  are  fo  continual,   that  the  Contents  of 
the  Inteflines  are  all  of  them  at  the  fame 
Time  forced  on  together   (though  this  may 
fometimes  happen,  in  a  ilrong  Purging  or  vi- 
olent Loofenefs)  for  ordinarily  thofe  Spafms 
are  of  a  lighter  Sort,  interrupted  in  Time, 
though  fucceeding  in  a   gradual  Order,  and 
repeated  in  fuch  a  Manner,  that  the  Chyle  and 
Fences  may  flill  be  gently  moving  from  Place 
to  Place. 

If  it  be  inquired  by  what  Inftlnil,  the  Fi- 
bres pf  both  Sorts,  as  well  annular  as  longi- 
tudinal, are  put  in  Motion,  and  this  or  that 
Part  in  their  Order  thereby  contracted :  I  anf- 
wer,  that  the  Motions  of  the  carnous  Coat^^ 
whether  in  the  Stomach  or  Inteftines,  depend 
upon  the  Feelings  of  the  nervous  Membrane, 
fo  that  thefe  follow  as  that  is  irritated.  So/ 
foon  as  any  Thing  difagreeable  communicates 
to  the  nervous  Fibres  an  uneafy  Senfe,  the 
moving  Fibres  contraft  the  Part  affedted  to, 
e.xpel  the  Burthen, 

The  Irritation  of  the  nervous  Fibres  in  the 

ordinary  and  more  kindly  Courfe  is  occafionedj^ 

t  I         ~       ^         firft. 
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iirft  by  the  Reliques  of  the  Chyle.     While  the 
better  Part  of  that  is  diftributing,  the  Fibres, 
which  lie  before,  are  contrafted,  that  it  fhould 
not  Aide  away  too  foon;  but  after  the  Diftri- 
bution  the  Spafm  or  Contraftion  happens  from 
behind,  to  forward  the  Difcharge  of  the  Re- 
mainder.    A  fecond   Sort  of  Irritation  may 
arife  from  a  more  abundant  difcharge  of  the 
Bile  and  pancreatick  Juice,  and  from  a  SufFu- 
fion  of   fliarp  Humours  from  the  Arteries, 
The  third  Sort,  which  is  preternatural  and 
more  vehement,  may  come  from  the  Difa- 
greeablenefs,    or  improper  Quantity  of  the 
Aliments,  from  Medicines,  or  from  Poifons. 
Further,  there  are  other  more  remote  Cau- 
fes  of  the  Contractions  in  the  carnous  or  mo- 
ving Fibres:  violent  Paffions  of  the  Mind  or 
Body  will  frequently  be  attended  by  a  Diarr^ 
hza.     For  in  thefe  Cafes  the  Spirits  in  the 
Brain  being  put  into  a  great  Commotion,  con- 
vey their    Diforder   by  the   Canals   of    the 
Nerves  to  the  animal   Spirits  in  thefe  lower 
Regions,  and  produce  fuch  eckoprotick  Spafms. 
As  to  the  Veffels  of  the  Inteftines,  the  Veins 
are  chiefly  appendent  to,  and  advance  towards, 
tho'  others  fay,  proceed  from  the  Forta^  altho* 
not  from  the  fame  Branch.    For  the  duode?ial{s 
Surculus  is  fent  into  the  Ducdemimy  and  the 
Hcemorrhoidalis  interna  to  the  left  Part  of  the 
Colon  near  its  Ending,  and  thence   running 
under  the  ReBum^  is  inferted  into  its  End  or 
Anm-y  as  the  dexter  Mefenterkus  is  itxsX.Xo  the 
Jejununi^  lleum^  decmty  and   the  right   Part 

©f 
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©f  the  Colon  ;  Epiplois  poftica  is  inferted  into 
the  middle  Part  of  the  Colon^  and  proceeds 
tranfverlly  under  the  Stomach :  befides  thefe 
a  Sprig  from  the  ra?j2us  Hypogaftricm  of  the 
Vena  Cava  is  fent  to  the  Mufcles  of  the  7//- 
teflimim  redltiniy  which  makes  the  external 
Hemorrhoidal, 

As  to  the  Ufe  of  the  Meferaick  Veins,  there 
are  many  learned  Anatomifts,  who  ftill  think  that 
tho*  the  greateft  Part  of  the  Chyle  is  recei- 
ved by  the  Vena  laBea,  yet  that  fome  Part  is 
fucked  in  by  thefe  Veins,  to  be  more  readily 
conveyed  into  the  Mafs  of  Bloody  others  deny 
it.  Boerhaave^  however  Speaks  of  certain 
abforbent  Veffcis,  which  minifter  to  thefe 
Veins  Venariim  mefentericarum  in  homine  aperti 
in  Tunica  villofa  Fine^—,  And  aflc — an  non 
tenuis  biliofa^  et  lymiphatica  magis  Pars  iUius  Chyli 
recipitur  fiftulis  abforbentibus  hiantibiis  iji  In- 
tejlinorun  Criifld^  et  fe  exonerantibiis  iji  Vena$ 
Meferaicas,  imde  in  Vena  Portaruni  Dilutio, 
Bilique  Jecernenda  720va  Mater  test 

Befide  thefe  fanguineou?  Veins,  there  is  a- 
nother  fort,  which  are  inferted  more  or  fewe^ 
into  all  thp  Guts,  and  are  called  ladleal:  bu| 
thefe  will  require  a  diftinft  Account^  and 
therefore  from  the  fanguineous  Vein§  vve  pro-r 
ceed  to  the  Arteries. 

Thefe  fpring  partly  from,  the  Ra??nis  caliacus 
Intejiinalis^  partly  from  both  the  Mefentericce. 
To  the  Duodenum^  and  the  Beginning  of  the 
y^JMiitim^  a  Sprig  is  fent  froip.  the  right  Ranm.x 
'  L  4  C^liacus\ 
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Ci^liacus;  but  to  the  Reft  of  the  'Jejunum^  the 
lleum^  Caciim,  and  the  right  Part  of  the  Co-- 
ion  comes  the  Mefentericus  fuperior^  to  the  left 
Part  of  the  Colon^  and  to  the  Intejiinum  rec-_ 
turn  the  Mefenterims  inferior.  This  laft  paf- 
ling  along  the  ReBim  to  the  Podex,  makes  the 
internal  hemorrhoidal  Arteries,  as  fome  Bran- 
ches from  the  Arteria  hypogajlrica  make  the 
External.  At  the  laft  Epifkis  pojiica^  which 
rifes  from  the  lower  Part  of  the  Arteria  fple- 
rJcay  which  is  the  left  Branch  of  Arteria  C(2- 
liaca^  is  tranfmitted  to  the  middle  Part  of  the 
Celon^  which  lies  under  the  Stomach. 

Though  authors  differ  about  the  ufe  of  the 
Veins,  they  feem  to  agree,  that  the  Ufe  of  the 
Arteries  is  to  convey  Nourifhment  and 
Warmth  to  the  Guts :  and  when  the  Body  is 
diftempered,  to  carry  thither  the  Impurities 
of  the  Bloody  that  upon  a  Crifis  of  Nature, 
or  a  Purge,  they  may  pafs  off  by  Stool. 

The  Nerves  in  thefe  Parts  come  from  the 
inferior  Ramifications  of  the  Intercoftals  The 
jyuodenurn  hath  fome  Twigs  from  the  upper 
Branch  of  the  Ramus  mejtntericus^  called  Sto- 
machicusy  which  alfo  go  to  the  Pylorus.  All 
except  the  R^c5?i^/;;?  have,  many  Twigs  from  the 
Plexus  mefente?'icus  maximuSy  ariling  from  un- 
der the  great  Gland  of  the  Mefentery ;  but 
the  ReSiumy  with  the  latter  End  of  the  Colon 
receive  Slips,  from  that  Branch  of  the  Inter- 
coftal,  which  is  called  Plexus  Abdominis  inji- 
mis  or  minimus^  and  the  utmoft  Extremity  of 

the. 
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the  Intercoftal  is  inferted  into  the  Sphin&er 
aniy  whither  alfo  pafs  three  or  four,  that 
Spring  from  the  Bottom  of  the  Os  Sacrum. 
Thefe  Nerves  ferve  to  give  Senfe,  or  the  pe- 
riftaltick  or  wormlike  Motion  of  the  GutSj, 
which  tho'  it  be  obfciire  and  flow,  yet  becaufe 
it  is  continual,  has  need  of  fo  great  a  number 
of  Nerves  and  nervous  Fibres,  as  are  beftow- 
ed  upon  the  Inteilines  to  carry  it  on.  The 
learned  and  curious,  who  would  be  further 
informed  about  the  Periftaltick  Motion  may 
confult  Dr.  Gli/fon^  Cap  15.  De  Ventriculp 
&  Inteftifiis,  or  Dr.  Charleton^  Sedl.  3.ofhi§ 
Third  Preelection  before  the  College  of  Phy- 
ficians. 

CHAP.     XVIL 

Of  the  Divifton  of  the  Entrails  into  thin  and 
thicky  or  great  J  and  Jmall  Guts. 

TH  E   thin  or  f?nall  Guts  pofTefs  the  um- 
bilical Region,  and  Hypogajlrium  :  and 
in  refped:  of  their  Figure,    Situation,    Lon- 
gitude, and  Plenty  of  lafteal  Veflels,  they  are 
divided  into  three,  to  wit,  the  Duodenum^  Je^ 
jujium^  and  Ilium. 

The  iirft  is  called  Duodenum  from  its  reputed 
Length  of  twelve  Inches.  It  paffes  from  the 
Pylorus  under  the  §tomach  towards  the  Spine, 

and 
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and  is  fuftained  in  its  PafTage  by  the  Membrane 
of  the  Cau!,  and  not  the  Mefentery.  It  reaches 
as  far  a^  the  left  Kidney,  to  which,  and.  the 
Vertebra  of  the  Loins,  it  is  tied  by  membra- 
nous Ligaments  ^  and  going  a  little  lower,  it 
ends  under  the  Colony  where  the  cnfraBm  ot 
Winding  of  the  two  following  fmall  Guts  be- 
gins. Haller  defcribes  its  paffage  to  be- — 
^^  undulatum  fed  in  tmiverjum  tranverfum  dex- 
•^*  trorfum  &  reirorfum  in  vacuo  ventriculo  ad 
*^  veficarnfellis  migrate  cujns  cervicem  contingit^* 
&c.  Chijelden  fays,  '^  That  from  the  Pylorui 
*'  it  is  reflefted  downwards,  and  firft  pafTes 
^^  by  the  Gall-bladder,  then  under  the  follow- 
*'  ing  Gut  and  the  Mefentery,  and  coming  in 
^'  Sight  again  in  the  left  Hypocondriuw ^  it  there 
*^  commences  jejimiim^  which  is  the  fecond 
*^  of  the  fmall  Guts,  but  the  Place  where  this 
"  endsj  according  to  this  Author,  is  not  pre- 
^'  cifely  determined."  What  differences  therej 
may  be  in  thefe  Accounts  of  Anatomifts,  may 
be  owing  to  the  Variety  of  Appearances  in. 
different  Subjeds.  Towards  its  lower  End 
the  Duode?2Zim  has  fometimes  higher,  fome- 
times  lower,  moft  commonly  two  Dufta 
leading  obliquely  into  it.  The  firft  is  the 
dtiBus  choledochus  communis^  by  which  the  Bile; 
from  the  Liver  enters  ;  the  fecond,  a  little 
below  this,  is  the  dticlus  pancreattais^  by 
which  thepancreatick  Juice  paffes  hither  frona 
the  Sweet- bread  :  though  thefe  two,  DuQs 
are  fometimes  joined  into  one  5  and  both 
open  by  one  Mouth  into  this  Inteftine,  fome- 

timeSa 
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times,  but  rarely,  they  are  inferted  Into  the 
Jejunum  or  hungry  Gut, 

This  is  xh^jecondm  Order,  and  obtains  that 
Name,  becaufe  for  the  moft  part  it  is  found 
empty  \  partly  by  Reafon  of  the  Multitude  of 
milky  Veins,  that  enter  it  \  partly  by  Rea- 
fon of  the  Fermention  of  the  acrimonious 
Choler,  with  the  pancreatick  Juice,  which  are 
both  poured  in  juft  before  its  Beginning.  In 
length  it  is  twelve  Hand-breadths  and  three  In- 
ches, it  begins  on  the  right  fide  under  the  Co- 
Ion ;  this  contradidls  what  Chifelden  had  ad- 
vanced before,  who  brings  it  from  the  left  hy- 
fochondrium.  Haller  deduces  it  in  the  follow- 
ing manner — "  Per  foramen  proprium  in  quo 
**  mefocolon  tranverfum  finiftrum  &  menfenterium^ 
*'  ipji  adnafciintur  dejcendit  in  inferior  em  partem 
'*  ab do-mini Sy  banc  fubity  &  nunc  jejunum  eJiJ* 
Thefe  two  latter  Anatomijls  feem  to  allow  too 
long  a  Meafure  to  their  Duodenum,  not  con- 
fidering  the  Difference  between  Twelve,  and 
Twenty- four.  If  they  could  not  find  an  end 
of  that  Gut  by  any  natural  Limits  or  Marks, 
the  reputed  Meafure  fhould  have  determined 
the  Extent,  feeing  it  is  all  but  one  pipe,  and 
the  Name  arbitrary,  and  meant  to  fignify  nearly, 
though  perhaps  not  precifely,  fuch  a  Part  of 
the  Whole.  My  old  Anatomift  however,  fays, 
befide  this,  that  it  may  be  diflinguifhed  from  its 
very  Beginning  by  the  wreathing  of  the  Guts, 
and  that  filling  almofl:  the  whole  umbilical  Kq^ 
gion,  efpecially  on  the  left  fide,  it  tends  into 
the  Ikwn^  from  which  it  may  b@  diftinguifhed 
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fir/i  by  its  Empiinefs :  Jecondly^  by  its  great 
Number  of  Veins  and  Arteries^  from  which 
it  looks  reddifh  :  thirdly^  the  Nearnefs  of  the 
Folds  and  Wrinkles  of  its  inmofi:  Coats  one 
to  another ;  which  are  but  about  half  an 
Inch  difiant,  whereas  in  the  lleiim  they  are 
an  whole  Inch  afunder.  Thefe,  if  true,  are 
cffential  Differences.  Whereas  if  we  take 
Hallers  account,  there  are  none  fo  dif- 
ccrnible —  "  Id  temie  inteftinum,  quod  infra  hoc 
*^  Mefocolon  efly  omnina  nul!a?n  certam  Notam 
^  ^ifcriminis  admittity  qua  jejunum  Vidgo  die-- 
-^  tU7n  ab  Ileo  Separetur,'*  And  again,  "  JD/- 
«  verfitas  Settfim  obrepit  ahfque  certo  Limited 

But  not  to  attend  too  long  to  this  War  of 
the  Anatomills^  we  proceed  to  the  Account  of 
the  next  Powel,  called  the  Ileum  (aTro  tjT  h'^ 
>iBi(T9a,i,  a  cirmimvchefidc)  from  its  many  Tur^- 
nings  and  Windings,  It  hath  thinner  Meni- 
branes  than  the  Reft  of  the  frpall  Guts^  it  is. 
feated  under  the  TSiavel,  and  fills  both  the  Ilia, 
It  is  the  longeft  of  all  the  Guts.  For  it  ex- 
tends to  twenty  one  Hand-breadthsj  but  it  is 
the  narroweft  of  all,  for  it  is  not  an  Inch  and 
an  half  in  Breadth.  It  hath  fewer  Wrinkles 
than  the  Jejunum,  and  thofe  lefs,  which  about 
the  lower  End  of  it  fcarcely  appear. 

It  begins  where  the  Veins  appear  fmaller 
pnd  fewer,  and  ends  about  the  Place  of  the 
light  Kidney,  where  it  is  joined  both  with  the 
Intejliijum  C^ctim  and  Colon,  And  it  is  eafily 
diftinguifl'iable  from  the  Colon,  for  it  is  not 
joined  to  it  by  a  ftrtight  Duft,  but  tranfverfe* 

For 
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the  CoIo?2  and  Cacum  are  fo  united,  as  to  make 
one  continued  Canal,  whofe  lower  Side  the 
lleon  afcending  pierceth,  and  into  which  its 
inner  Coat  hangs  loofely  the  Length  of  Half 
an  Inch  at  leaft,  making  the  Valve  itfelf  of  the 
Coloriy  and  is  the  very  Limits  that  divides  the 
Cc^cum  from  it. 

When  the  Ileu?n  falls  down  into  the  Scro- 
tum,  which  frequently  happens,  the  Rupture 
is  called  intejlinaL  This  Gut  is  the  Seat  of 
the  Diftemper  called  Vohulus,  or  iliaca  PaJJto, 
wherein  there  is  often  a  Vomiting  of  the  very 
Excrement.  This  Diftemper  is  occafioned, 
either  when  one  Part  of  the  Gut  preffes  too 
much  upon  the  other,  or  when  it  is  twifted 
like  a  Rope,  or  when  it  is  fluffed  with  fome 
Matter,  that  obftrud:s  it;  or  laftly,  when  it 
falls  out  of  its  place  into  the  Scr^^tum^  as  was 
noted  before. 

And  thus  much  of  the  f mall  or  thm  Guts, 
the  great  are  alfo  three  in  Number. 

T\iQ Jirji  is  called  the  Cceciim^  or  blind  Gut, 
becaufe  one  End  of  it  is  fliut,  and  whatever 
enters  returns  by  the  fame  Orifice.  It  is  about 
the  Size  of  a  great  Earth-worm,  and  half  its 
Length,  from  whence  it  has  fometimes  the 
Name  oi  appendicula  Vermijormis^  it  had  never 
been  reckoned  among  the  great  Guts,  had  the 
Antients,  from  whom  we  take  our  Terms 
in  Anatomy  performed  their  DilTedions  upom 
Men:  but  in  Dogs  and  many  other  Animals.^ 
which  v^ere  the  Subjeds  of  their  Operations, 

it 
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it  is  very  large.  Some  Fifh  have  thefe  Appen^ 
diculcs  m  great  Numbers,  though  of  a  fmall 
Size.  Mr.  Chifelden  fays,  that  he  has  counted 
an  hundred  and  fifty  in  a  MackrilL  This  Gut 
owes  its  Origin  rather  to  the  Colon  than  the 
lleum^  10  which  it  feems  to  be  an  Appendage, 
It  is  not  tied  to  the  Mefentery,  but  being,  cou- 
ched round,  it  is  knit  to  the  Peritonc^umy  and 
by  its  End  it  is  joined  to  the  right  Kidney,  the 
Peritonceum  coming  between.  Its  Ufe  is  very 
obfcure  in  Men,  being  generally  empty:  but 
in  grown  Fcetiifes^  and  Infants  new  born,  it  is 
full  of  Excrements,  for  which  it  ferves  as  a* 
Storehoufe,  till  they  are  enabled,  after  the 
Birth,  to  go  to  Stool. 

The  fecond  of  the  great  Guts,  and  truly  fo 
named,  is  the  Colon,  being  the  holloweft  and 
wideft  of  all.  The  Word  is  Greek,  fome  fup- 
pofe  it  to  be  taken  from  KotXovy  Cavum  ;  others 
from  iccoXustVj  impedire,  becaufe  it  detains  the 
Excrements.     It  hath  its  Beginning,  as  was 
obferved  before,  tranverfely  from  the  Jleum^ 
but  diredlly  from  the  Caecum.  It  arifes  at  the 
Os  ileum  on  the  right  Side,  and  afcending  by 
its  Spine,  it  arrives  at  the  right  Kidney ;  to 
which  Parts  it  is  annexed  by  a  membranous 
Connedtion.    From  whence  bending  leftways, 
it  creeps  under  the  Liver  by  the  Gall-bladder 
(which  tinges  it  there  a  little  yellovvifh)  and 
thence  goes  to  the  Bottom  of  the  Stomach,  to 
the  whole  Length  whereof  it  is  tied,  ouly  the 
Caul  coming  between  them,  it  has  alfo  Con- 

nedion 
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nedion  with  the  Pancreas^  and  the  Loins. 
Then  it  comes  to  the  lower  Part  of  the  Splee^iy 
and  is  knit  to  it.  After  that,  touching  the 
left  Kidney,  and  adhering  firmly  to  it  by  Fi- 
bres, it  comes  to  the  left  Os  ileum  3  from  which 
defcending  by  the  left  Groin  to  the  Pehis^  it 
embraces  the  Bottom  of  the  Bladder  on  each 
Side  behind.  Next  it  afcends  upwards  by  the 
right  Groin,  near  to  the  Place  from  whence 
at  firft  it  took  its  rife,  and  thence  marching 
back  again  towards  the  left  Side,  and  running 
itfelf  betwixt  the  Ileu?n  and  the  Back-bone, 
it  reaches  the  Top  of  the  Os  Jacrunty  and 
there  unloads  itfelf  into  the  R.ed'fum,  Its  * 
Length,  according  to  Dr.  Glijforiy  is  about y^- 
*oen  Feet  %  others  reckon  it  fliorter.  It  goes 
within  a  little  quite  round  the  Abdomen,  next 
to  the  Mufcles,  that  it  maybe  the  better  com- 
preffed  by  them  for  the  Avoidance  of  the 
Excrements^  Diemerhroeck  has  an  ingenious 
Reafon  why  it  ihould  pafs  under  the  Stomach, 
fuppofing  (as  Chymifts  judge  no  Digeftior^ 
more  natural  than  that,  which,  is  performed 
by  the  Heat  of  Dung)  that  the  Heat  of  the 
the  Excrements  in  the  Colon  may  help  the 
Concodion  of  the  Stomach.  It  hath  Cells, 
which  fpring  from  the  infernal  Tunicle, 
which  are  kept  in  their  Figure  by  a  Ligament 
half  an  Inch  broad,  paffing  through  the  up- 
per and  middle  Part  of  it  all  along  >  this  be- 
ing broken  or  diffolved,  the  Cells  ftretch  out 
and  appear  no  more.     Their  Ufe  is  to  hinder 

the 
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the  Excrements  from  gathering  into  one 
Place,  which  would  opprefs  the  adjacent 
Parts ;  another  Ufe  is  to  prevent  the  continual 
and  hafty  Occafion  of  going  to  ftool. 

This  Gut,  as  was  faid,  hath  a  Valve,  where 
it  is  joined  by  the  Ileum,  which  Spigellius  com- 
pares to  the  Sigmoides  in  the  Sinus  of  the  Heart. 
It  ferves  to  prevent  Flatuofuies  and  Excrements 
fromafcending  to  the  lleum^  and  is  difcovered 
by  pouring  VVater  into  the  ReBum,  and  hol- 
ding up  the  Guts:  if  it  be  found,  the  Water 
will  ftay,  when  it  comes  to  the  Valve.  If  it 
be  relaxed  or  torn  away,  excrements  may  be 
expelled  by  Vomit ;  and  Clyilers  afcend  into 
the  Stomach,  as  it  happens  in  the  Iliack 
Paffion. 

The  Inteflinum  return  or  ftreight  Gut,  hath 
its  Beginning  at  the  firft  Vertebra  of  the  Os 
Jacrunty  paffing  flreight  down  to  the  Extre- 
mity of  the  Coccyx,  It  is  faft  tied  to  both  on 
the  Back-fide  by  the  Feriton^um-^  and  on  th^ 
Forefide,  it  grows  in  Men  to  the  Neck  of  the 
Bladder,  whence  in  a  fit  of  the  Stoae  arifes  a 
continual  Inclination  to  go  to  Stool ;  in  Wo- 
men it  adheres  to  the  Neck  of  the  Womb.  It 
is  a  Span  in  Length,  not  fo  wide  as  theG?Z??/, 
but  Its  Membranes  are  thicker.  The  Anus 
or  Hole  hath  three  Mufcles.  The  Sphi?i5ler^ 
which  is  flefhy,  and  encompaffes  the  ftreight 
Gut.  It  is  two  Inches  broad,  and  ijs  Fibres 
are  orbicular.  It  does  not  fpring  from  any 
adjacent  Bone,  but  only  adheres  to  the  Coccyx, 

and 
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and  ferves  to  purfe  up  the  Fundament.  The 
fecond  and  third  are  called  Levatores jthcfQ 
fpring  from  the  Ligaments  of  the  Coxendix 
and  Osfacrum^  being  broad  and  membranous, 
from  whence  paffing  by  the  Sides  of  the 
ftreight  Gut  they  ftick  to  it>  and  arc  inferted 
into  the  upper  Part  of  the  SphinBer. 

Thefe  hinder  the  falling  cat  of  the  Funda- 
ment, which  happens,  when  they  are  too 
much  relaxed. 

As  for  the  hemerrhoidnl  Veins  and  Arte- 
ries, they  are  inferted  into  \ki^Anus. 

CHAP.      XVIIL 

i^f  the  Mefentery^  Meferaum,  and  Mefecokn^ 
the  Mefaraick  hymphcsduBs^  and  Glands,  &c. 

THE  Mesentery  is  fo  called  from  being 
placed  Iv  fA,i<rca  ruv  evTspcoVy  in  the  Midft  of 
the  Inteftines.     It  is  a  m€mbra77oiis  Part  fitua- 
ted  in  the  Midft  of  the  lower  Bell),  ferving 
Hot  only  for  conveying  fome  Veffels  to  the 
Inteftines  and  others  from  them,  but  alfo  it 
ties   moft  of  the  Guts  together  fo  artificially, 
that  for  all  their  manifold  Windings  they  arc 
riot  entangled  or  confounded,  which  is  a  Mat- 
ter of  Wonder,  lince  the  Guts  are  generally 
nine  or  ten  Yards,  and  yet  all  but  the  Duode^ 
nuniy  and  a  Piece  of  the  Redltim,  are  cpmpre- 
M  hended 
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hended  by  a  Ciraimference^  v/hich  is  but  a 
Span  diftant  from  the  Center.  Cbefelden  makes 
the  beginning  of  this  Metnbrane  from  the 
Loins,  about  three  or  four  Inches  broad  in  the 
fmall  Guts,  which  is  about  a  fourth  Part  fliof- 
ter  than  the  other  Side;  but  when  it  is  fepa- 
rated  from  the  fniallGuts,  it  (brinks  and  mea- 
fures  about  two  thirds  lefs. 

This  Part,  tho'  one,  yet  by  Reafon  of  it*s 
different  Thicknefs,  admits  of  two  other  De- 
nominations. The  thicker  part,  which  is  in 
the  Midft  of  the  fmall  Guts,  and  knits  them 
together,  is  from  its  Situation  called  Mejera- 
tiniy  or  fjLKrd^otiov,  becaufe  it  is  placed  Iv  f^tio-^ 
Ttov  dpocicov  IvTBpm:  the  other,  which  is  the 
thinner,  they  call  Mejocokny  /^scroVitfAci/,  being 
feated  in  i/i<Tct  t-j  -^c^x^,  in  the  midft  of  the 
Colon,  to  which,  it  is  joined  in  its  whole 
Length,  fave  only  in  the  Paflage  of  the  Colon 
under  the  Stomach  ;  and  in  its  loweft  Border 
it  adheres  to  the  Redlum,  The  Mefentery  is 
formed  of  two  Common  Membranes,  which 
are,  by  many,  fuppofed  to  come  from  the 
Dupiicature  of  the  Peritofiaumy  hQtwccn  thefe 
two,  it  has  a  third  proper,  (which  was  firft 
difcovered  by  Dr.  Wbarto/?,  in  diffed:ing  a 
young  Maid)  this  Membrane  is  thicker  than 
the  other,  and  is  the  Seat  of  the  Glands  and 
Veffels. 

The  Parts  contained  in  the  Mesentery, 
are  either  common  or  proper.  The  common 
are  Vdns^  ArtcrieSy  Nerves^  and  the  Lympb.^- 
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idit^ls',  the  Proper  are  th«  G/ariJs  2Lnd  the  Fe?7ie 
laBecdy  of  thefe  we  flaall  treat  in  the  next 
Chapter,  of  the  reft  in  this. 

The  Veins  are  called  Mefaraica,  and  belong 
to  the  Ramus  mefentericus  dexter  &  finijlery 
which  are  Branches  of  the  Vena  portce,  I  ob- 
ferved  in  a  preceding  Chapter  upon  the  Bow- 
ehy  that  Authors  were  not  agreed  about  the 
tJfes  of  the  mefaraick  Veins,  fome  contending 
that  the  Blood  they  contain,  is  received  from 
the  inteftinal  Arteries,  to  be  carried  back  to 
the  Liver  and  fo  to  the  Heart :  others  ima- 
gine, that  they  fcrve  to  convey  a  more  imme- 
diate Recruit  to  the  Body,  by  taking  ofF  '*  F/- 
ftulis  venofis  excipientibus,'  the  Portion  of  the 
Chyle,  which  is  redundant,  and  above  the 
Quantity  ufually  wanted  to  be  derived  to,  and 
contained  in,  the  Vena  laElea^  which  mufh 
take  a  larger  Compafs  in  reaching  the  Blood, 

The  Arteries  of  theMefentery  are  two,  the 
ox\Q  fuperior  the  other  inferior y  both  Branches 
oi  the  Arteria  mefenterica^  which  pafs  as  the 
Veins  do* 

Dr.  Willis  fays  of  the  Origin  of  the  Nerves 
hereunto  pertaining,  that  as  foon  as  the  inter- 
coftal  Pair  is  defcended  fo  low,  as  to  be  over- 
againft  the  Bottom  of  the  Stomach,  it  fends 
forth,  on  each  Side,  a  large  mefenterick 
Branch,  each  of  which  is  again  divided,  and 
makes  two  Plexiifes  on  each  Side,  in  the  Mid- 
dle of  which, , is  the  greateft  Plexus  of  all, 
which  he  compares  to  the  Sun  among  the 
M  2  Planets  ^ 
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Planets^  from  whence  Twigs  and  numerous 
Fibres,  are  difperled  into  all  Quarters  of  the 
Mefentery,  which  accompanying  the  fangui- 
ferdus  Veflpls  in  their  whole  Procefs,  climb 
over  them  Knd  encompafs  them  about.  Spi^ 
gellius  affirms,  that  it  derives  fome  other 
Nerves,  from  thofe  which  fpring  from  the 
medulla  fpinalisy  between  the  firft,  fecond, 
third,  and  fourth  Vertebra  of  the  Loins. 

Befides  thele  Veffels  known  to  the  Antients 
about  an  Hundred  Years  ago,  another  fort 
were  difcovered  hy  Thomas  Bartholi72^  a  learned 
Dane^  and  by  him  called  Fafa  ly772phatica. 
They  are  in  Figure  long  and  hollow  like  a 
Vein^  but  very  fmall  and  knotty^  having  a 
Number  of  Falves,  which  permit  the  hympha^ 
or  Water  contained  in  them,  to  pafs  to  the 
chyliferous  VefTels,  and  to  many  of  the  Veins^ 
but  hinder  it's  return.  They  are  of  2,  pellucid 
and  cryftallln  Colour  like  Hyatides-,  the  Skin 
being  very  thin  and  tranfparent,  which  upon 
breaking,  and  letting  out  the  Lympha^  utterly 
difappcars,  their  'Number  cannot  be  defined ; 
and  as  to  their  i?//i^,  Bartholin  fpeaks  uncer- 
tainly; hxxiSteno  zv)A  Malpighius,  declare,  that 
they  always  proceed  from  the  Glands,  With 
regard  to  their  Infertion,  thofe  under  the  Mi- 
Vr/^difcharge  their  Liquor  into  the  receptacu^ 
lum  Chyll\  thofe  in  the  Thorax  immediately  in- 
to the  thoracick  Du5l -,  and  thofe  of  the  Neck, 
Arms,  &c,  into  th^  jugular  Vein.  Bartholin 
.thought,. that  they  all  difcharged  themfelvqs 

into 


Chap.  XVIIL         LvMPHATicKs.  i8i 

into  thefe  three  Channels:  but  Diemerbrceck 
affirms,  that  they  open  alfo  into  the  jugular 
and  other  Veins.    Frederick  Ruyfch  fays,  that 
all  the  Lymphedudls  of  the  Lungs,   dilcharge 
themfelves  into  the  Subclavian^    ^xi/Iar^^nd 
the  Jugular,     What  this  Ly?npha  is,  has  been 
much  difputed.     Bartholin  takes  it  to  be  the 
fimple  fuperfluous  Serum  of  each  Part,  brought 
thither  by  the  Arteries;    Glijjon  contends,  that 
it  is  a  liquor  condenfed  from  the  Halitus  of  the 
Blood,  like  dew,  forced  into  thefe  Veflels,  and 
flowing  back  with  the  Vehicle  of  the  Alinient 
brought  from  the  Nerves.    Segerus  and  Sylvius 
fay,  that  it  is  the  animal  Spirits,  or  made  of 
them,  which  after  they  are  diftributed  into 
all  Parts  by  the  Nerves,  are  there  partly  con- 
fumed  and  diffipated,    and  partly  condenfed 
into  this  Water.     Diemerbroeck  quotes  more 
Opinions  befide  thefe,  but  rejcfls  them  all, 
and  eftablifhes  this  as  his  own,  viz.  that  it  is 
a  fermentaceous  Liquor  feparated  from  the  fe- 
rous   Part   of  the    Blood  in  the    conglobate 
Glands,  yet  not  fimple  but  impregnated  with 
much  fufed  and  volatile  Salt,  and  alfo  fome 
fulphureous  Particles,  which  when  it  is  con- 
veyed to  the  Vafa  chylifera^  makes  the  Chyle 
thinner,  and   apt  to  dilate  more  eafily  in  the 
Heart;  when  to  the  Veins,  it  has  ths  fame 
Effed  upon  the  Blood.    This  Lympha  of  what 
Sort  foever  it   be,  or  deftined  for  what  Ufe, 
differs  from  the  Serum  of  the  Blood,     For  if 
a  little  of  it  be  gathered  in  a  Spoon,,  and  fuf- 
M  3  fered 
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fered  to  ftand  a  Time  without  fetting  it  6n  the 
Fire,  it  will  turn  to  a  Jeliy,  which  the  Serum 
will  not  do.  Thus  much  of  ih^  LymphaduSls 
and  their  Lympha  in  general;  as  to  thofe, 
which  belong  particularly  to  the  Mefentery^ 
fome  only  pais  through  it  from  the  Liver 
and  other  Parts;  but  many  have  their  Rife  in 
it,  and  both  the  one  and  the  other  are  empti- 
ed into  the  Receptaciilum  Chyli. 

This  Account  of  the  LymphceduBs,  and 
their  Rife;  in  the  internal  Parts  of  the  Body, 
did  not  fatisfy  fucceeding  Phyficians,  and  has 
been,  in  Appearance,  contradided  by  a  new  Hy- 
fothejisy  of  which  1  (hall  fpeak  in  its  Place;  what 
was  modeftly  advanced  however  by  Stejio  the 
Malpighiy  feems  ftill  to  be  very  true.  But  the 
People,  who  came  afterward  did  not  chufe  to 
improve  upon  their  Foundation.  As  Harvey 
had  proved  that  the  red  Veins  received  their 
Blood  from- the  Arteries 'y  fo  it  being  obferved, 
fays  Monro yXkidiX.  the  Lymph  could  only  flow, 
on  Account  of  their  numerous  Valves,  from 
the  fmaller  Branches  of  the  lympbatick  VeiTels 
to  their  Trunk,  Anaiomijls  made  no  Queftion, 
but  that  in  their  Origin,  they  were  fimilar  to 
the  red  Veins.  When  therefore  it  came  to 
be  u*ndeniably  fhewn  by  the  Micrcfcopey  that 
a  rf^  Artery  and  correfpondent  Vein,  made 
one  continued  refleded  Tube ;  the  fame  Thing 
by  Analogy^  and  for  other  Reafons  too,  was 
fuppofed  of  the  valvular  hYMV^aKTicK.  Vef- 
fcls.  Experiments  were  repeated,  and  con- 
firmed 
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firmed  by  a  Succeflion  of  the  greateft  Ana- 
tomifts;  Nuck^  C,  Bartholin  junior^  BGrri" 
chiusy  Cowper^  Lifter^  Bergems,  Morgagniy 
Waltherus  &c :  from  hence  it  was  generally 
allowed  to  be  unqueftionably  provedj  ^'  that, 
"  the  valvular  lymphatick  Veins  had  their  cor- 
"  refpondent  lymphatick  Arteries,  and  that 
"  the  Circulation  of  the  Lymph  was  iimilar 
*'  to  that  of  the  r^  Blood?'  And  from  the 
Time  of  thefe  Experiments  there  feemed  to 
be  an  Emulation  among  Anatomi/is,  who 
fhould  bed  illuftrate  this  Opinion  by  additi- 
onal Arguments. 

This  Account  of  -the  valvular  Lymphatics 
and  their  Ufe,  it  feerns,  was  generally  recei- 
ved and  adhered  to,  till  about  the  Year  1755. 
When  Dr.  Alexander  Monro  junior  ^  Profeffor 
of  Medicine  and  Anafomv  in  the  Univerfity  of 
Edi?2biirgh  communicated  to  his  Friends  a 
Treatife,  the  Subftance  of  which  was  after- 
wards publiflied  at  Berlin,  in  the  year  1757 
wherein  he  fupports,  (as  his  Friend  Dr.  Black 
informs  us)  a  new  Opinion,  with  Refpeft  to 
the  Origin,  and  XJfe  of  tht  lymphatic  Veins — 
to  wit, — ^^  that  they  are  a  diftind:  Syflem  of 
*'  Veffels,  having  no  immediate  Connedtion 
"  with  the  Arteries  and  Veins,  but  arifing  in 
**  fmall  Branches  from  all  the  Cavities  and 
"  Cells  of  the  Body,  into  which  Fluids  are 
-*'  thrown,  and  that  their  Ufe  is  to  abforb  the 
**  whole,  or  the  thinrier  Parts  of  thefe  Fluids^ 
*^  and  to  reftore  them  to  the  Mafs  or  circula- 
M  4  ting 
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ting  Humours/*  &c.  (he  does  not  fay  where, 
or  how.) 

Dr.  Hunter  now  a  Phyfician,  late  a  celebra- 
ted Surgeon  and  Anatomlft  in  London^  difputcs 
with  Dr.  Monro  the  Merit  of  this  Difcovery, 
Thofe,  who  have  a  Mind  to  perufe  the  Ar- 
guments on  both  Sides,  may  fee  them  either 
in  Dr.  Monroes  Pamphlet  called  Obfervations 
Anatomicaly  and  Phyjiological  &c.  ur  in  the 
Critical  Review^  Page  432,  Gff.  G?f.  It  is  not 
my  Bufinefs  to  fettle  a  Litigation  of  this  Sort, 
cfpecially  as  the  Reader  has  it  in  his  Power  to 
judge  for  himfelf.  I  can  only. obferve,  that  upr 
on  many  fuch  Occafions,  different  People 
have  had  the  Credit  of  being  Inventors  of  the 
fame  Thing.  Etmuller  makes  one  Paui  Sar^ 
fay  a  Venetian  Monk,  a  Competitor  with  Har-- 
vey^  and  Corringius^  for  the  Honour  of  dif- 
covering  the  Circulation  of  the  Blood.  In  my 
Opinion  Boerhaave  meant  much  the  fame 
Thing  as  Dr.  Monroy  and  Hunter ^  in  that  Paf- 
{'^ge  of  his  Injitutes  which  I  have  quoted  in 
Page  109,  of  this  Treatife^  what  elfe  can  be 
**  underftood  by  "  Lympha^  tenuiffimay  aquofs 
*^  primOy  dein  hinc  l^ym^h^d  fenji?n  crajiori''? 
&c,  Pag,  22  r.  At  leaft  the  hme  phyfical  Uk is 
in  great  Meafure  to  be  colleded  from  Boer- 
baave's  Obfervation  namely,  that  any  Poifon 
lurking  in  or  about  the  Skin,  or  cellular  Mem- 
brane &CQ,  is  by  thefe  Channels  communicated 
to  the  Majs  of  Blood; 

I  allow  the  inhalant  VeflelS;  which  he  men- 
tions^ 
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tions,  here  to  be  thofe  pertaining  to  the  external 
Parts  of  the  Body :  whether  he  imagined,  that 
the  internal  Lywpbaticks  had  all  the  fame  Ufe, 
I  will  not  pretend  to  infer  from  this  Pafiage, 
perhaps  hp  thought  the  contrary  :   But  beiide 
Boerhaavey'Dv,  Gibfon  an  experienced  Phyfician 
of  our  own  Nation  feems  to  make  feme  of  the 
internal  Lymphaticks  anfwer  the  Ufe  of  Re- 
Jorbents,  as  he  long  lince  declared,  that  the 
X/i'?;^;,  contained  inhalant  VefTels  ("  not  Veins') 
which  in  the  Cure  of  an  Empyema  were  found 
to  imbibe,  and  throw  up  by  Vomiting  the  bit- 
ter Injeftions  fquirted  into  the  Thorax.     Dr. 
Willis,  who  was  prior  in  Time  to  both  thefe, 
gives  us,  in  a  few  Words,  fomething  that  ap- 
proaches nearer  to  a  regular  Syftem,  agreeable 
to  the  Principles  of  the  Phyficians  of  the  Age 
he  lived  in:  he  conje(5tures,that  the  Juice  where- 
with the  Brain  and  nervous  Parts  are  irrigated,  is 
carried  from  theBlood,  into  the  Genus  nervofuni^ 
and  thence  by  the  lymphatick  Veffels  back  to  the 
Blood,     from  thefe  Paffages  I  think  it  is  pretty 
clear,  that  thefe  more  antient  Phyficians  were 
all  of  Opinion,  that  fome  of  the  Lymphaticks 
at  leaft,  ferved  the  Purpofe  oiReJorbents,  Whe- 
ther thefe  Moder72S  have  made  out  more  than 
this,  or  whether  the  Theory  of  fome  Diftem- 
pers   can   be  better  explained  upon  this  new 
Hypothejis^  the  Learned  are  to  judge.     I  have 
only  to  obferve  in  the  laft  Place,  as  to  the  new 
Name,    which    thefe    Gentlemen     feem    by 
Confent  to  impofe  upon  the  Lymphaticks^  on 
Account  of  the  new  Ufe  thev  afcribe  to  th^m, 

Ifay 
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I  fay  1  cannot  but  obferve,  that,  it  does  not 
appear,  to  anfwer  their  Purpofc.  Since  the 
LaBeah^  or  any  other  Set  of  Pipes,  which 
drain  offMoifture  from  the  Cavities^  or  greater 
Channels y  have  as  good  a  Title  to  be  called 
Ab for  bent,  as  thefe:  they  intended  no  Doubt 
to  fignify,  that  the  Lymphatick,  were  employed 
to  draw  in  the  Lymph  and  carry  it  back  towards 
the  Heart,  to  exprefs  this  office  theU;  they 
fhould  found  a  Name  for  them  which  might 
fignify  not  only  the  Adt  of  Inhalation^  but 
alfo  the  Diredion  of  the  Fluid  they  conveyed, 
wherein  the  Word  Reforbent  would  have  fer- 
ved  them  as  well  as  Abforbent  if  they  could 
not  hav€  found  a  better  to  return. 

The  Glands  of  the  Mejentery,  according  tp 
Bcerhaave,  are  very  foft^  they  are  fixed  in  its 
proper  Membrane,  but  covered  on  each  Side 
by  the  common  Membranes,  and  befet  with 
Fat ;  according  to  him,  the  Chyle  does  not 
fecrete  any  Thing  at  thefe  Glands,  but  is  ra- 
ther there  diluted.  "  ^od  magis  Clarefcit^' 
(fays  he)  "  y?  cogitas  Glandulas  has  cavernofas 
"  Arteriis  fiirfum  Deorjum  dijlributis^jingulari 
*'  omnino  hie  Reptatu,  non  ifz  ghmeram  ABis^ 
*'  Nervifque  irrigari  fliirimis^  at  que  adniittere 
**  Lympham  mult  or  tm  in  Ab  do  mine  njifcerumy 
"  qua  &  ibi  intrans  Humor es  magis  Diluif — 
Haller  adds  ^oj  this  IVater  to  the  fame  Fur- 
pofe- — ''  Has  entm  aqua  exjua  Indole  Fiuida  <?/?, 
V  atque  Fluidior  per  ftifredtnis  Jniiium,  Co?!- 
''  temper  at  adto  Lent  or  em  olei  omehtalis^  Mejen- 

tericiy 
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'*  terici,  &  a  Coagiihtionefervat^  &c.  "  (Hal- 
leriPhyf.  pag.  424.)  Boerhaave  fays  moreover, 
**  Forte  &  Jines  uitimi  Arteriofi^  in  Cavernulai 
"  barum  Glandidarum  exhalantes^  immiitunt 
*^*  T^enuijfimiim  fuum  Humor  em  ^  ut  ex  Arteriis 
"  Mur curium  ire  i?i  LaBeu  ait  Cowperus^* 
'. —  (Boerbaave  Injlitut.  pag.  82.)  Thefe 
Glands  are  in  Number  very  uncertairij  ia 
Man  they  are  few^er  than  in  other  Creatures. 
The  biggefl:  by  much,  is  at  the  Rife  or  Cen- 
ter of  the  Mefentery,  (called  by  AjelliuSy^ 
Pancreas)  into  which  all  the  Vcnee  ladlece  are 
inferted.  Of  it's  ufe,  and  likewife  of  the  lef- 
fer  ones,  v/e  fliall  fpeak  in  the  next  Chapter, 
when  we  come  to  treat  of  the  Paffage  of  the 
Ladieals,  We  fhall  only  obferve  here,  that 
when  thefe  Glands  grow  fchirrous,  or  are  any 
Ways  obftruded,  fo  that  the  Chyle  cannot 
tranfcolate  through  them,  th^re  follows  a 
Jluxus  Cceliacus,  or  Cbylofus,  which  continuing, 
there  enfues  an  Atropby,  and  the  Party  dies 
under  the  Appearance  of  a  Confumption. 

The  Fat  of  the  Mefe?7tery  which  is  ftufted 
between  it's  Membranes,  tho*  it  happen  natu- 
rally to  it,  is  not,  ftridly  fpeaking,  a  proper 
Part.  For  not  to  mention  that  in  Dogs,  Cats» 
and  fuch  like  Animals,  this  Part  is  very  thia 
and  tranfparent^  even  in  the  human  Embryo 
it  is  without  Fat,  and  in  Men,  who  are  lean, 
there  is  but  little,  tho'  in  fuch  as  are  of  a  cor- 
pulent Habit  it  is  heaped  up  to  fo  great  a 
Thicknefs. 

The 
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The  Difeafes  incident  to  this  Part,  are 
reckoned  by  Dr.  Wharton  to  be  fuch  as  thefe  ; 
Intemperies,  Straitnefs,  or  Obftrudion,  Tu- 
mors of  whatfoever  Kind  (Schirri^  Scropbula^ 
Struma)  Inflammations,  Abfceffes,  Ulcers, 
and  Tone  vitiated :  of  all  which,  the  Reader, 
who  defires  fuller  Information,  may  be  fatif- 
fied  by  the  faid  learned  Author,  in  his  Adeno^ 
graphia^  Cap.  1 1 . 
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C  H  A  P.    XIX. 

O/*/^^  Venss  ladeas,  receptaculum  Chyli,  afid 
the  Du<Sus  Chyliferus  Thoracicus. 

THE  Fena  laBece  or  milky  Ve'nis^  fo  called 
from  the  white  Colour  of  the  Chyle 
contained  in  them,  were  not  difcovered  to  be 
fuch  till  the  Year  1622,  when  Cajpar  Ajellim 
found  them  out  by  difleding  a  living  Dog, 
which  had  been  firft  well  fed.  But  fince  his 
Time,  many  others  have  made  more  accurate 
Obfervations  upon  them.  They  are  flender 
pellucid  Veffels,  having  only  a  fingle  Coat, 
and  are  difperfed  in  an  infinite  Number 
through  the  Mefentery,  They  fpring  out  of  the 
Inte/iines^  into  the  inmoft  Coat  of  which  their 
Mouths  are  infertedi  and  being  hid  under  a 
fpongy  Kind  of    Miicus^    receive   the   Chyle 

which 
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which  is  forced  into  them  by  the  Preffdre  of 
the  Guts.  Prefently  after  their  Rife,  they 
tend  to  the  neareft  Part  of  the  Mefe?7ter)\ 
and  then  to  the  neareft  Glandule  of  the  fame. 
But  in  their  Paflage,  many  little  Branches 
meeting  fometimes  grow  into  one  great 
Trunk,  before  they  infinuate  themfelves  into 
the  Gland  to  which  they  were  directed . 
Though  in  their  very  Entrance  into  the 
Glands,  or  a  little  before,  this  Trunk  fepa- 
rates  again  into  new  Branches  more  numerous 
and  fmaller  than  the  other,  which  are  obli- 
terated in  the  very  Subftance  of  the  Gland. 
Out  of  the  Gland  there  fpring  again  new  ca- 
pillary Veins,  called  by  Boerhaave,  La5iecefe- 
cundi  Generis^  which  by  and  by  meeting  to- 
gether make  one  Trunk  as  before,  and  being 
carried  towards  the  Beginning  of  the  Me- 
fentery,  in  their  paflage  join  themfelves  to  o- 
thers  of  the  fame  Kind,  and  fo  grow  larger 
and  larger,  till  at  laft  many  of  them  enter  into 
the  great  or  middle  Gland  of  the  Mefentery, 
(called  improperly  the  Pancreas^  or  for  Dif- 
tinftion  Pancreas  Jfellii^)  in  the  fame  Manner 
as  they  entered  the  fmaller,  while  fome  pafs 
over  its  fuperficies,  and  foon  after  all  empty 
themfelves  into  the  common  Receptacle  of  the 
Chyle,  which  lies  under  the  faid  Gland,  thofe 
that  were  inferted  into  it  rifing  out  of  it  again,' 
Bartholin  fays,  that  behind  the  great  Gland, 
there  are  three  others  fmaller  fpringing  out  of  it, 
v/hich  he  calls  LumbareSy  into  which  the  Lac- 
teals 
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teals  are  inferted,  but  is  of  Opinion  with  Dr. 
Wharton  that  they  pafs  to  the  receptaculum. 
'  This  common  Receptacle  is  called  recepta^ 
culum  Chyli  Pequctimtum^  from  Pequet^  who 
above  90  years  ago  firft  found  out  both  it  and 
the  du5ius  Thoracicus,  which  is  only  a  Conti- 
nuation of  the  Receptacle.  It  might  as  well 
be  called  receptacuhim  Lymphs -,  for  the  Lym- 
pha  not  only  pafles  with  the  Chyle,  but  after 
this  is  all  diftributed,  the  Lympha  ftill  conti- 
nues to  glide  into  it,  and  to  afcend  by  the  diic-^ 
tus  chyliferus  Thoracicus^  which,  for  the  fame 
Realon  might  as  well  be  called  Lymphaticus, 
This  Receptacle  is  feated  under  the  Cceli- 
ack  Artery  and  the  Fjinulgents  at  the  Vertebra 
of  the  Loins,  whence  there  fprings  a  Duct^ 
which  prefently  enters  the  Diaphragm^  with 
the  great  Artery^  where  being  now  entered 
the  ^horax^  it  begins  to  be  called  du6fus  Tho- 
racicus.  And  now,  though  it  be  paffed  out 
of  the  Abdomen  (of  the  Contents  whereof 
we  are  here  treating)  yet  we  will  trace  it 
through  the  middle  Ventricle  to  the  He  art  ^ 
whither  it  conveys  its  Liquor,  for  the  fame 
Reafon,  that  being  to  fpeak  of  the  Stomach, 
we  took  in  the  Gullet  into  the  Defcription, 
as  being  an  Appendage  of  the  fame,  tho'  paf- 
fing  thro*  another  Region, 

The  Size  of  the  receptaciilum  Chyli^  accor- 
ding to  fome  Anatomifts,  is  two  thirds  of  an 
Inch  over.  It  is  formed  by  the  Union  of 
three  TttbeSy  one  from  under  the  Aorta,  the 

SECOND 
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SECOND  from  the  Interftice  of  the  Aorta  and 
Cava^  the  thir'd  from  under  the  Emulgents  of 
the  right  Side.  It  is  not  always  a  Cijlern  ac- 
cording to  Haller  ^'  Efl  ubi  duo  trefve  Du&us^ 
*'  eiiam  mi/iores^  &  angujliy  Loco  hujufmodi 
*'  DifierncB  adfunt,  Frequeniior  tamen  ea  eji^ 
'^  G?  Compreffa  a  Diaphragmate,  ab  aorta  Eli- 
"  y^,  ^^72^^  cdcrius  Chylum  promovety  quanto 
"  Fiumen  latins  DuBu  habet^  in  quod  fs  exonc* 
*^  ret  J'     Tit  Dudlus  thoracicut 

As  for  the  Pajj'age  of    the  Duct  having 

paft  the   Midrify  it  marches   farther  upward 

under  the  great  Artery,  till  about  the  fifth  or 

fixth  Vertebra  of  the  JboraXy  where  it  turns 

a  little  afide   from  under  the  great  Artery  to 

the  left.  Hand,  and  fo  below  the  intercoflal 

Arteries  and  Veins  3  under  the  Flura  and  the 

Gland  Thymus^  it  afcends  to  the  \tii  fubclavian 

Vein,    into   whofe   lower   Side  it   opens,  juft 

where  the  \ch  jugular  Vein  enters  it  on  the 

upper  Side,  fo  that  their  Mouths  face  one  an- 

other.     It  enters  not  into  this  Vein  with  any 

large  Orifice,  hxxX.  fix  or /even  little  ones,  w^hich 

lie  all  together  covered  in  the  interior  Cavity 

of  the  Subclavia  by  one  broad  Falve,  looking 

towards  the  Cava  from  the  Shoulder,  whereby 

there  is  granted  a  free  Paflage  to  the  Chyle 

and  lympha  out  of  the  Du6l  into  the  fubdavia, 

but   the  Return,   as  like  wife  that    of    the 

Blood,     with  it    is     prevented.     Boerhaave 

m  this  Place,   fpeaks  of  two  fimilunar  Valve Sy 

which  he  defcribes  to  be  of  the  Sort  called 

Conniventes. 
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Connhe72tes.     This  DuB   ending  thus  in  the 
Jubclavian   Vein,    the   Chyle,  which  it  con- 
veys into  it,  paffes  with  the  Blood  defcending 
by  the  Cava  into  the  right  Ventricle   of  the 
Heart.     The  Strufture  of  the  Ducft  is  in 
fome  Refpefts  various  j  the  Channel  or  Chan- 
nels have  always  Valves^  after  the  Manner  of 
the   haBeah  In  the  Mefentery^  to  hinder  the 
sfcending  Chyle  and  Lympha  from  returning 
down  again;  but  the  Channel,  tho'  generally 
io,  is  not  always  ofie  throughout,  for  it  fre- 
quently divides  and  makes  an  Ifland,  and  in 
the  upper  Parts  efpecially,    unites   again.     It 
retains  all  the  Way  a  cylindrical  Form,  and 
receives   the   lymphatick  Veflels  of  the  Ven- 
tricle, the  Gullet  and  the  Lungs  coming  to 
it,    through    conglobate   Glands,   of    which 
there  are   many  furrounding   it.     There  are 
fome  Variations  in  the  Manner  of  Infertion  ; 
for  at   its   Curvature^  near  the  Entrance,  it 
fometimes  divides,  tut  joins  again   before  the 
Entrance.     It  is  very  rare  to  fee  this  Fiffiire 
of  the  Channel  carried  to  both  the  Subcla- 
vians  ;    and    more  rare  to  find  a  Branch  of  it 
entering  the  Vena  fine  Pari.    Haller  fays,  that 
juft  at  it's  Infertion  it  receives  tranfverfely  a 
great  Lymphatick  from  the  Limb  above,  and 
one  or  more  defcending  from  the  Head.  The 
Reader  may  fee  a  diftindt  Reprefentation   of 
Receptaciiliim  Cbyli,  and   of  _th.e  Lympha  ticks 
and  LaBeals,  as  entering  the  fame  :   and  like- 
wife  of  the  Ducius  Thoracicus^   and  it's  Paf- 

fage 
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fage  between  the  Azygos  and  the  Aorta  to  it's 
Infertion,  in  the  feventh  Edition  of  ChiJelderC^ 
Anatomy,  Plate  26,     Page  254. 

The  Chyle,    being  thus  mixed  with  the 
Blood,  does  not  immediately  lay  afide  its  Na- 
ture.    An  Argument  of  this,  fays  Haller  we 
have  in  the  Milk  that  rifes  from  it.     Yet, 
fays,  he  Jive  hours  after  a  meal  and  more,  e- 
ven  to  the  twelfth  (in  all  which  time  a  Woman 
can  give  Milk)  being  carried  throughout  the 
human  Body  eighty  thoufand  times,  cheriflied 
by  the  Heat  of  that  Body,  and  mixed  with 
the  human  Juices,  it  is  fo  changed,   that  fomc 
of  it  is  left  as  Fat  in  the  tela  Cellulofa^  while 
fome  again  fhould  feem  to  take  the  Figure  of 
red  Globules,  the  gelatinous  Part  making  the  5f- 
rum  of  the  Blood,   the  watry  going  off  by 
Urine  and  Ferfpiration,  or  elfe  ferving  to  di- 
lute  and    thin   the    Mafs   already    coUeded. 
When  the   Time  of  Digeftion  is  over,  the 
laBeal  Veffels  drink  up  the  Water  from  the 
Intejlines,  and  appear  tranfparenty  the  ihora- 
tick  Du5i  particularly  receives  the  Moifture 
of  the  Abdomen,  and  almoft  of  every  Part  of 
the  Body^  in  order  to  Return  it  to  the  Blood. 
In  the  Room  of  the  Milk  in  the  chyliferous 
Veflels  of  dying  Animals,  there  fometimes  fuc- 
ceeds  a  pellucid  Liquor,  as  in  different  Parts  of 
an  Inteftine  there  are  difcovered  fometimes  a 
white  and  fometimes  a  clearer  Fluid,  which 
yet  are  of  a  Jimilar  Subftance.     £0  that  it  is 
not  a  property  of  the  la5feal  Veflels  to  carry 
N  tha 
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the  Chyle  alone,  fince  they  may  be  Lympha- 
ticks  in  their  turn. 

And  thus  we  have  advanced  thro*  what  may 
be  called  the^r/?  Stage  of  Phyfiology^  or  A- 
nimal  Oeconomy  \  and  given  a  Defer iption  of  the 
Parts  and  the  Vfes  of  the  Parts  principally 
concerned,  in  producing^  perfe&ing  and  Con^ 
veying  the  Chyle  into  the  Mafs  of  Blood, 

CHAP.    XX- 

Qf  the  Place  of  the  Chyle,  as  an  Humour  of 
the  Body. 

HAVING  thus  taken  a  full  View  of  the 
Origin^  and  Compofition  of  the  Chyle^ 
and  traced  it  thro'  its  intricate  Paflages  to  it's 
Admiffion  into  the  Blood,  the  immediate 
Connedion  between  thefe  Humours,  if  we 
follow  the  Order  of  Natur^^  will  unavoid- 
ably make  the  Blood  the  next  Subjefl:  of  our 
Confideration :  and  I  fhould  immediately  pro- 
ceed to  give  an  Account  of  its  Appearances, 
Qualities,  and  component  Parts,  had  not  a 
Diverfity  of  Opinions,  concerning  the  Chyle^ 
as  a  Humour  of  the  Body,  given  me  a  little 
Interruption.  Among  the  Antients^  fome 
will  not  allow  the  Chyle  to  be  an  Humour:  And 
yet  it  has  all  the  Properties^  which  they  affign, 

as 
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as  requifite  to  deferve  the  Name.  "  Humo- 
**  rem  appello  (fays  Jacch^eus)  «o«  ^alitatem 
"  Primam  Siccitati  adverfatitem^  qu^^  ^ypoT'^^y 
"  dicitur^  fed  Corpus  miftumJ'  Well!  the 
Chyle  is  a  mixed  Body — Again, — *'  propria 
**  Humor  competit  Juccis  alimentariiSy*  &c.  The 
Chyle  likewife  nourilhes,  and  y^t  he  fays> 
"  ChyluSy  Peaces,  LaCy  Semen y  Sudors  Urina, 
*^  inter  humores  non  numeranturJ'     Pag.  49. 

The  Moderns  do  not  deny  the  Chyle  the 
Name  of  an  Humour^  tho'  they  are  not  fo  well 
agreed  about  its  proper  Place.  The  Humours 
are  generally  divided  by  them,  either  into  pri^ 
maryy  ovfecondary  3  or  into  alimentary^  or  ex- 
crementitious. 

Reckoning  the  Humours  as  they  arife  from 
1^^  Aliment Sy  the  Chyle  will  be  primary  in 
point  of  Time  to  all  the  reft  ;  and  agaia  con- 
fidering  it,  as  affording  Matter  for  Supplies  of 
all  Sorts,  it  will  ftand  as  Caufe  to  an  Effedl  1% 
Relation  to  anyThing,  which  is  generated  from 
it :  therefore  fay  fome,  on  this  account  like- 
wife,  it  will  ht  primary  to  the  Blood. 

This  may  be  very  true  in  refpeft  to  the  ad-^ 
ventitious  Blood,  which  is  doWy  recruiting, 

Bpt  on  the  other  hand,  it  has  been  obfervcd, 
that  the  Blood,  at  leaft  a  Part  of  it,  is  fo  far 
a  primary  Humour y  as  to  be  the  very  Principle 
of  Animal  Being,  and  that  it  fhews  itfelf  an- 
tecedent not  only  tp  any  other  Humour^  but 
eveii  to  the  Formation  of  the  Partfii 

N  2  HfiR- 
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Harvey  mentions  a  Pun6ium  /aliens^  or 
ieatifjg  Speck  of  the  Bloody  which  may  be  dif- 
cerned  in  the  Embryo^  before  the  leaft  Linea- 
ments  of  tht  Heart  appear. 

AndKEiL  imagines,  that  fome  of  the  ori- 
ginal parental  Blood  continues  with  the  Ant- 
mal^  thro'  every  Stage  of  being,  to  the  very 
laft. 

The  Difficulty  then  created  by  this  Oppofi^ 
tion  of  Opinions  may  be  refolved  to  the  Satis- 
faction of  both  Parties,  by  cbferving  that  the 
Blood  is  of  two  Sorts,  nathe^nA.  adventitious ; 
that  the  adventitious  is  indttd  fecondary  to  the 
Chyle,  as  being  made  from  it :  but  that  the  na^ 
five  is  primary  to  it,  and  every  other  Humour. 

This  being  premifed,  by  way  of  Corredion, 
I  fhaU  give  the  Reader  a  View  of  the  other 
Humours  according  to  the  Scheme  of  Df.yiAK^ 
TIN  Lister,  in  which,  I  imagine,  the  judici- 
ous may  make  Improvements,  tho' the  Ori^/«<?/ 
is  not  without  its  Ufe. 

Primary.  (This  ftiould  be  by  Vature.) 
J  The  Blood  properly  fo  called. 
I  It's  Serum,  or  Lymph. 
From  £onco£iiony 

The  Chyle. 
From  Secretion, 

The  msji  ufeful. 


The  MiEK,  Vue,  mtriiiour,  according  to 

Humor  Genitalu>  J     others. 
Le/s  u/efu/,  i.  e,  partly  iKcrmentitims. 

The  Urine, 
The  Sweat, 
The  Phlegm, 
ThcBiLS. 

This 
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This  Scheme  is  in  other  Refpefts  defedfive. 
He  does  not  fay,  which  are  the  fecondary  Hu- 
mours, of  which  Sort  however  is  the  Blood 
from  the  Chyle  i  and  all  the  Humours  formed 
by  Secretion  which  are  fb  many  fucceffive  Re- 
finements upon  the  Matter  received  from  the 
Aliments^  and  belong  either  to  the  fecond  or 
third  Stages  of  Physiology,  and  others  to 
thofe  Degrees,  which  are  ftill  more  remote. 

Of  the  Humours  formed  by  Secretion^  the 
fame  Author  fays  they  arifc, 

Either  from  the  Blood  properly  fo  called,  as 

The  Bile; 
from  NEW  Chyle  that  is  lefs  pui-ged,  as 

Milk; 
from  NEW  Chyle,  but  more  elaborated,  a& 

Urine, 

Sweat  ; 
from  Lymph  that  has  undergone  Pur^atstn^ 

PiTUiTA,  or  Phlegm  ; 
from  Lymph  moil  purged  and  cU, 

Humor  Grnitalis, 

It  would  have  been  of  Service  to  this  Au- 
thor to  have  taken  in  the  other  DIvifion  of 
the  Humours,  which  diftinguiflies  them  into 
nutritive  and  excrementitious,  Amongft  the 
nutritive  Dr.  Willis  reckons  the  nutritious 
Juice  from  the  Blood,  which  they  call  the 
Chime.  Dr.-  Glisson  fays  that  the  Bloodtis 
diffimilar  to  the  Nourifhment  of  feveral  Parts 
and  rather  preys  upon  them,  he  fuppofes  this 
N  3  nutritious 
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nutritious  Juice  to  be  conveyed  by  the  Nerves 
and  elaborated  in  tht  Brain. 

Other  Phyficians  diftinguifh  the  Humours 
by  the  Place  they  occupy,  as  the  Water  of  the 
InteJlineSy  the  Water  of  the  Joints:  or  by  their 
Species^  ^ality.y  or  Conjijience^  a$  gelatinous 
aqueous^  &c. 

The  Reafon  of  my  fpeaking  of  them  her6 
in  general^  was  to  fliew,  that  the  Chyle  was 
aft  Humour  of  the  Body,  and  moreover  the 
Precedence  it  held  among  the  other  Humours  j 
for  any  Thing  that  is  peculiar  to  any  of  thefe, 
it  is  not  to  be  expeSed  here,  a  minute  De- 
fcription  being  refefved  for  each,  as  they  fliall 
arife,  in  their  proper  Phce. 


Phy 
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PaysioLOGiuE    I}uma?:ce,  five    Propria 
Stadium   Secundum; 

O   R  ^ 
THE     SECOND     STAGE 

OF 

HUMAN,    or  PROPER 

PHYSIOLOGY. 

CHAP.    XXI. 

Ohfervaticm  upon  the  different  Appearances  ar 
Colours  of  Human  Blood,  ^c. 

IT  feems  evident,  from  the  foregoing  Chap*^ 
ters,  that  the  Principles  of  the  Blood  ar$ 
in  the  Chyle,  as  again,  the  Principles  of  the 
Chyle  are  in  the  Food,  but  not  in  that  alone  ; 
"  Chylus  male  habetur/i&i  cil^i  et  pvtus  fobo- 
"  les :  eft  enim  humor  partem  maximam  con- 
ftans  falivdy  muco  tehui  orJs,  liquore  duplici 
ce/ophagi^  et  ventriculiy  bile  cyjlica^  bile  he- 
patica^  lympha  pancreatisy  hiimore  inteftinali 
lympbatico^  humore  inteftinali  Peyeriano,  ner- 
N  4  "  vorum 
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*'  vorum  forte  elTufo  copiofo  fubtiliffimoqae 
"  liquore  a  tam  innumerabilibus  nervis  {up- 
**  peditato."  &c.  (Boerhaave  Inftitut.  Med. 
p.  72.)  This  being  the  Origin  of  the  Syntbe/iSy 
Of  Compofition,  both  of  Chyle  znd  Blood,  let 
us  firft  confider  the  different  Appearances  of 
the  latter,  and  then  attend  to  the  Analyfis  of 
its  component  Parts,  and  bear  what  accounts 
the  Learned  gives  us  of  its  Compofition  and 
Texture* 

The  firft  thing  which  offers  itfelf  to  our 
Obfervation  in  the  Blood,  is  it's  red  Colour, 
whereby  it  is  diftinguiflied  from  the  r)€w  mixed 
Chyle  3  which,  as  has  been  obferved  before, 
retains  it's  Whitenefs  for  fome  Hours,  tho'  it 
is  immediately  conveyed  with  the  Blood,  by 
the  7^^;?^  ca^^a^  into  the  right  Ventricle  of  the 
Heart,  which  receives  it  in  its  Diaftoky  or  Re- 
laxation, from  whence,  in  the  Syflole,  or  Con- 
tracflion,  it  is  driven  into  the  Lungs,  then  in- 
to the  left  Ventricle  of  the  Heart  \  and  thence, 
by  the  Aorta  thro*  the  Arteries  of  the  whole 
Body,  returning  again  by  the  Veim  to  the 
Heart ;  where,  after  many  Circulations,  it 
undergoes  fo  little  change,  that  Etmuller  ob- 
ferves,  "  Imo  ipfce  fanguinis  Jihrce,  rubicundce 
•'  apparent  es^  r  ever  a  albicant^  £f  chyli  videntur 
**  proles,""  Which  is  the  more  probable,  not 
only  becaufe  of  the  milky  Appearance  that 
fwims  upon  the  coagulated  Blood,  though 
taken  from  a  Perfon  five  Hours  after  eating; 
but  alfo,  becaufe  it  is  the  Chyle  but  little  al^^ 

tcred 
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tered,  thc.t  i?  frparated  in  the  T.lacenta  uteris 
for  the  NourKhment  of  the  Fcstus^  and  like- 
wife  in  the  Breast,  for  the  Infant  to  fuck. 
It  is  to  be  obferved  however,  tho'  the  Chan- 
ges be  thus  gradual,  jet,  every  time  that  the 
new  infufed  Chyle  palTes  through  the  Heart 
with  the  Blood,  the  Particles  of  the  one  are 
in  its  Ventricles  more  intimately  mixed  with 
thofe  of  the  other  ;  and  the  vital  Spirit,  or  other 
dBive  Principles  of  the  Blood  working  upon 
the  Chyle,  which,  being  full  of  Salt,  Sulphur, 
and  Spirit,  thefe,  as  foon  as  its  Compages  are 
loofened  by  Fermentation,  having  obtained 
their  Liberty,  afTociate  with  fuch  Parts  of  the 
Blood  as  are  moil  fuited  to  their  own  Nature, 
Now  whether  this  Alteration  which  happens 
to  the  Chyle,  efpecially  in  the  Heart,  fhould 
be  faid  to  proceed  from  Fermentation  or  Accen- 
Jion^  or  what  other  Adion  or  Caufe,  is  a  thing 
not  yet  agreed  upon,  being  a  Queftion  full  of 
DiiEculty.  But  it  feems  to  be  from  Fermen- 
tation^ by  Reafon  of  the  confiderable  Heat 
obfervablc  in  the  arterial  Blood  ;  and  if  there 
be  any  thing  of  Accenfion^  that  feems  to  pro- 
ceed not  fo  much  from  any  Caufe  inherent  ei- 
ther in  the  Blood  or  Chyle,  nor  to  be  ef- 
feded  fo  much  in  the  Heart  and  Arteries^  as 
in  the  Lungs,  whilft  the  Blood  paffes  through 
their  Parenchyma  out  of  the  Vena  arteriofa  into 
the  Arteria  venofa,  and  is  infpirited  or  impreg- 
nated with  nitrous  Air^  drawn  into  them  by 
Infpiration  5  which  will  appear  from  what  I 

have 
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have  to  fay  upon  the  red  Colour  of  the  Blood, 
which  forne  attribute  to  the  Heat  or  Adtion  of 
the  Heart  5  others  to  the  mixture  of  Salt,  and 
fubacid  Juices  with  fulphureous.     As  the  Oil  of 
vitriol^  poured  upon  Conferve  of  Rofes,   or 
any  thing  of  a  palifh  red,  that  contains  a  rnix- 
ture  of  Sulphur,  turns  it  to  the  deepeft  Colour. 
We  will  not  fpend  Time,  to  fhew  in  how 
many  refpefts  this  Similitude  falls  fhort  of  ex- 
plaining the  Reafon  of  the  Phc^?20fnenon,    but 
fhall  rather  enquire  into  the  Caufe  of  fome  of 
the  moft  remarkable  Varieties  in  the  Blood's 
Appearance  ;    and  firft   for  the  Difference  of 
Colour  between  the  venal  ^nd,  arterial  Blood, 

Every  one  knows,  that  Blood  let  out  of  a 
Vein,  and  received  into  a  Porringer,  tho*  it  be 
of  a  florid  fcarlet  Colour  on  it*s  Surface,  yet, 
under  that,  the  coagulated  Part,  from  thcSu- 
perficies  to  the  Bottom,  is  of  a  dark  red  colour : 
and  of  fuch  a  Colour  it  appears,  as  it  ftreams 
out  of  the  Orifice  of  the  Vein.  But  if  an  Ar- 
tery be  cut,  the  Stream  then  looks  of  a  far 
brighter  Colour,  like  the  Superficies  of  the  ve* 
nal  Blood.  Now  the  arterial  Blood  receives 
not  this  florid  Colour  in  the  Hearty  but  in  the 
Lungs.  For  if  it  be  received  in  the  Heart, 
then  might  the  right  Ventricle  be  fuppofed  to 
give  it  as  well  as  the  left :  but  that  it  does  not 
fo,  is  clear  from  this  Experiment  of  Dr. 
Lower  ^.  If  you  open  the  vena  artertofa^  (by 
fome  called  the  pulmonary  Artery)  which  re- 
ceives the  Blood  from  the  ri^ht  Ventricle,  the 

Blood 
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Blood  there  differs  nothing  in  Colour  from  the 
venal  5  it*s  curdled  part  looking  to  the  full  as 
black.  But  if  one  open  the  Arteria  venofa^ 
(by  fome  called  the  pulmonary  Vein)  as  it  is 
entering  the  left  Ventricle,  it  has  the  per- 
fect Colour  of  arterial  Blood  ;  which,  as  it 
fliews  that  it  owes  not  that  Colour  to  the  left 
Ventricle  any  more  than  the  right  (becaufe  it 
is  not  yet  arrived  at  the  left)  fo  it  plainly 
proves  that  it  receives  this  Alteration  of  Colour* 
from  the  Lungs,  where  the  nitrous  Air  being 
diffufed  thro'  all  the  Particles  of  the  Blood,  is 
intimately  mixed  with,  and,  if  you  will,  ac- 
cends  it :  for  if  there  be  in  Animals  any  fuch 
thing  as  the  Flamma  viralis,  or  vital  Flame  pro- 
perly fo  called  j  tho*  the  Blood  be  to  that  Flame, 
inftead  of  the  Oil  or  other  Matter  where- 
upon it  feeds,  yet  it  oweth  the  Continuance 
of  it's  burning  to  the  Air,  without  the  perpe- 
tual Infpiration  of  which  the  Animal  inftant- 
ly  dles,-as  a  Candle  is  prefently  extinguifhed, 
if  put  into  a  clofe  Place,  where  the  Air  has 
no  Accefs,  or  where,  by  fome  Engine,  it  is 
fucked  away.  But  this  by  the  way  ;  for  not- 
withftanding  the  Plauiiblenefs  of  the  Opinion, 
the  Author,  whom  I  have  now  before  me, 
does  not  think  that  this  Alteration  of  the 
Colour  of  the  Blood  in  the  Lungs  is  a  fufficient 
Argument  to  prove  the  Being  of  any  fuch  vital 
Flame  ;  becaufe  the  arterial  Blood  being  ex- 
travafated,  retains  it's  florid  Colour ;  when,  if 
jhere  ever  was  any  Accenfion,  the  Flame  muft 

have 
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have  been  extinguiflied.  And  to  (hew  that 
this  fcarlet  Dye  on  the  Surface  of  the  venous 
Blood  is  owing  to  the  Adlion  of  the  Air,  he 
fays,  if  one  turn  the  congealed  Blood  in  a 
Porringer  upfide  down,  the  lower  part,  which, 
at  the  turning  up,  was  blackifli,  will  in  a  little 
time,  grow  red  as  the  other. 

If  this  account  be  true,  and  the  Adlion  of 
the  Air  be  the  Caufe  that  produces  the  rofy 
Colour  of  the  Blood,  is  it  not  a  Proof  that  the 
buff  coloured  Surface,  which  fuffers  no  Change 
from  this  Action,  muft  contain  fomething  he- 
trogeneous  to  the  Blood,  tho'  blended  with  it 
by  Circulation  ?  Its  Figure  is  like  a  tough  and 
yellow  Film,  or  Membrane  j  and  it's^Edges, 
when  lifted  above  the  Serum^  have  a  mixed  Re- 
femblance  oi  Horn  and  Fe/Ij,  If  it  be  the  Air 
which  gives  this  Matter  this  Appearance  (for 
at  the  firft  Emiffion  of  the  Fluid  it  is  not  dif- 
tinguifhable  from  the  Mafs)  it  would  be  worth 
a  Phyfician*s  while  to  be  informed,  wherein 
this  Matter,  which,  by  the  EfFeft  of  the  Air» 
becomes  fo  different  in  Appearance,  is  in  it's 
Nature  likewife,  diftindl  from  Blood. 


HAP. 
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C  H  A  P.    XXII. 

0/  the  Component  Parts,   or  Principles  of  the 
Human  Blood. 

THE  Methods  of  analyjing  this  Colluvies 
of  Humours  and  explaining  its  Compofition^ 
have  varied,  as  Men  have  differed  in  Times, 
and  Opinions^  The  firft  Reformers  of  Phy- 
fick  among  the  Moderns^  made  ufe  of  G6y- 
mijiry  to  affift  them  in  their  Difcoveries,  and 
therefore  as  to  the  Principles^  of  which  the 
Mafsoi  Blood  confifts  in  its  mixed  State,  and 
what  Proportion  they  have  in  it,  they  reje<3: 
the  Opinion  of  the  Antients,  at  leaft  do  not 
ufually  confider  it  as  a  Mixture  of  t\\tfour 
Humours^  i,  e.  of  Bloody  or  the  red  Fhad, 
Flegm^  Cholery  and  Melancholy ;  or  hold,  that 
according  to  the  Predominancy  of  this  or  that 
Humour,  the  divers  Temperaments  are  for- 
med ^  or  that  by  Reafon  of  their  Fermentati- 
ons and  Exorbitancies,  all  Difeafes  in  a  man- 
ner arife:  Hence  it  is  that  now  a  Days,  this 
Opinion  has  not  been  fo  generally  ufed  for 
folying  the  Ph^enomena  of  Difeafes^  fince  the 
Circulation  of  the  Blood,  and  its  other  AffeS- 
ionSy  before  Unknown,  have  been  brought  to 
Light:  and  fipce  thofe  very  Humours  confift 
of  other  Principles^  viz.  Choler  of  Salt^ 
and  Sulphur^  with  a  Mixture  of  Spirit  and 
Water,  and  Melancholly  of  the  fame,  with 

an 
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an  Addition  of  Earth;  and  fince  the  Blood  is 
immediately  compofed  of  thefe  Principles^ 
and  refolved  into  them,  thefe  Writers  chofe 
rather  to  make  ufe  of  the  known  Principles, 
which  prevailed  amongft  the  Chymi/is  of  their 
Times  for  explaining  the  Nature  and  Affe^i- 
om  of  the  Blood,  and  fuppofed  that  there  are 
in  it,  as  in  all  other  Liquors  apt  to  ferment,  a 
great  deal  oi  Water  and  Spirit,  a  f mall 
Proportion  of  Salt,  and  Sulphur,  and  fome- 
what  of  Earth  ;  upon  thefe  Principles  they 
endeavoured  in  the  manner  following  to  ac- 
count for  its  Confiftency^  Properties^  and  Ap^ 
pearance. 

The  Spirits  then,  which  have  the  firft 
Place  in  their  Syftem,  are  the  moftfubtle  and 
volatile  part  of  the  Blood:  their  Particles  be- 
ing always  expanded,  and  endeavouring  to 
fly  away,  exagitate  the  grofler  Corpufcles  of 
the  reft,  in  which  they  are  Involved,  and 
keep  them  always  in  a  Fer?nentation ;  by  the 
Effervefcence,  and  even  Expanfion  of  thefe  in 
the  Veflels,  the  Liquor  of  the  Blood  conti^ 
nually  boils,  and  the  reft  of  the  Principles 
are  kept  in  an  exadt  Mixture,  and  orderly 
Motion.  If  any  thing  that  is  heterogeneous^  or 
unapt  for  Mixture,  be  admitted,  prefently  the 
Spirits  being  troubled  in  their  Motion,  exagi- 
tate the  Mafs,  and  make  it  boil  vehemently, 
till  that  which  was  extraneous  and  immifcible 
with  it,  be  either  fubdued,  reduced,  or  dri- 
ven oi^t. 

2.  From 
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2.  From  the  DiiTolutioi^  of  Sulphur  in  the 
Blood,  it  is  likely,  that  the  ruddy  Tind:ure  of 
the  fame  arifes.  For  fulphureous  Bodies,  a- 
bove  all  others,  give  the  highcft  faturated 
Rednefs  to  a  folvihg  Menjiruum.  And  if  at 
any  time,  by  means  of  too  much  Crudity,  the 
Sulphur  is  not  diiTolved,  the  Blood  becomes 
pale  and 'watery,  and  will  fcarce  give  a  red 
Colour  to  Linnen.  The  Mafs  of  Blood  im- 
pregnated with  Sulphur,  together  with  Spirits, 
is  very  fermentative,  and  when  the  fulphure- 
ous Part  is  raifed,  and  abounds  too  much  ia 
the  Blood,  it  perverts  its  Crafts  from  the  due 
State  ;  fo  that  thereby  being  depraved,  or  ren- 
dered bilious,  it  does  not  rightly  concoft  the 
*  nutritive  Juice  3  or  being  wholly  inflamed, 
falls  into  Heats  and  Burnings,  fuch  as  arife  in 
a  continual  Fever.  For  the  Sulphur  being  too 
much  exalted,  and  growing  more  turgid  than 
it  ought,  raifes  mighty  EfFervefcences :  henc^ 
it  is,  that  thofe,  whofe  Blood  is  plentifully  im~ 
pregnated  with  Sulphur,  are  very  obnoxious 
to  Fevers. 

3.  Even  before  the  Operation  of  the  F/Vr, 
we  difcover  Salt  in  the  Blood  by  the  Taile, 
which  is  there  highly  volatilized  by  Circula'^ 
tion;  and  if  at  any  Time,  by  Reafon  of  an 
Indigefliony  thefe  J  aline  Particles  are  not  duly 
exalted,  but  continue  crude,  and  for  the 
greateft  Part  fixed,  the  whole  becomes  thick 
and  unapt  for  Circulation,  fo  that  Obflru5}ions 

*  The  Chimi  beforementioned. 
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are  engendered  in  x\\Q'Vifcera  and  folld  Parts, 
and  ferous  Crudities  every  where  heaped  to- 
gether: but  if  the  Spirit  being  deprefled 
and  fainting,  the  Salt  is  exalted  too  much, 
and  comes  to  a  flowing,  then  an  acetous  and 
auftere  Difpofition  is  brought  upon  the  Blood, 
fuch  as  is  obferved  in  Scorbiitical  perfons,  or 
thofe,  who  are  troubled  with  a  quartan  Ague» 
Alfo  from  the  Salt  in  this  manner  varioufly 
coagulated,  the  Gout^  Kings -evil.  Nephritis^ 
Leprofyy  and  a  great  many  chronicle  Difeafes, 
have  been  fuppofed  to  arife.  When  the  Salt 
is  exalted  in  a  due  Meafure,  the  falwe  Parti- 
cles reftrain  the  wild  Efforts  of  the  SpiritSy 
and  efpecially  of  the  Sulphur -^  wherefore  thofe 
who  have  the  Blood  well  faturated  with  a 
volatile  Salt,  are  more  free  from  Fevers,  as 
thofe  who  are  often  blooded,  I  fuppofe,  by 
keeping  thefe  Salts  in  a  crude  unconcofled 
State,  are  generally  more  fubjed:  to  the  fame. 

4.  By  the  earthy  Particles  in  the 
Blood,  its  too  great  Volatilization  is  ftayed 
and  its  over  quick  Accenfion  is  hindered. 
Moreover,  from  the  terreftrial  Particles  of  the 
Blood  and  nutritive  Juice,  the  Bulk  and  In- 
creafe  is  adminiftered  to  the  Body. 

5.  On  the  Watry  Part  of  the  Blood  it's 
Fluidity  depends.  For  hereby  its  Stagnation 
is  hindred,  and  the  Blood  is  cirx:ulated  in  the 
Veins  without  growing  thick.  Alfo  its  too 
great  Cenflagration  and  Aduftion  is  qualified,' 
and  its  Heat  allayed* 

What 
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What  has  been  here  advanced  concerning 
the  Frjneiples  of  the  Blood,  will  appear  more 
evident,  if  it  be  coniidered  according  to  its 
fenjible  Particles,  and  compared  with  the  L/- 
quors  which  are  frequently  in  Ufe  amongft  us, 
foiiie  of  which  have  a  great  Analogy  with  the 
Blood,  fuch  as  Wine  and  Milk.  For  Blood, 
as  to  its  ways  of  Fermentatio?i  and  EfFervef- 
cence,  is  mofl  aptly  compared  to  Wine;  as 
again,  for  its  Confiflencyy  Coagulation^  and  *S^- 
paration  of  the  Parts  from  each  other,  it  bears 
a  great  Refemblance  to  Milk. 

Firji,  therefore,  we  may  obferve  concer- 
ning W^NE,  that  as  long  as  it  is  included  in  a 
Veflelj  its  fubtle  and  fpirituous  Parts  continu- 
ally exagitate  and  refringe  the  more  grofs,  and 
render  them  apt  for  an  exad:  Mixture  ;  that 
which  i^  heterogeneous  and  unapt  to  be  fub- 
duedis  fevered  by  EfFervefcence :  mean  while 
the  depurated  Liquor,  gently  fermenting,  is 
in  perpetual  Motion,  whereby  all  the  Parts 
expand  themfelves  every  Way,  and  pafs  by  a 
conflant  Circumgyration  fitm  the  Top  to  the 
Bottom,  and  again  from  the  Bottom  to  the 
Top  5  by  the  particular  Fretting  and  Refrac- 
tion a  great  many  Effluvia  part  from  the  Li- 
quor, which,  if  they  are  confined  by  a  Vef- 
fel  clofe  flopped,  the  Liquor  ferments  too 
much,  and  often  makes  the  Veffel  fly  in 
Pieces.  In  like  manner  the  Blood  within  the 
Veins  is  preft  on  by  a  ccnflant  Circulation: 
th^  vital  Spirit   fubtilizes,    refringes,    and 

O  ^       prefently 
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prefently  fubdues  the  groffer  Particles:  drives 
forth  that,  which  is  hetorageneciis  and  tmmijci" 
ble*,  mean  v/hile  from  the  RefraBioUy .  and 
working  of  the  Parts  and  Corfufcles,.  the 
Effliiijia  of  Heat  conftantly  fly  off,  and  eva- 
porate by  the  Pores j  upon  the  Clofing  of 
which,  and  Tranjpiratic7i  being  hindered, 
prefently,  by  Reafon  of  the  too  great  Effer- 
vefcence  of  the  Blood,  there  enfues  a  Fever, 

Secondlyy  we  may  ebferve  concerning' 
Wines,  that  they  grow  turgid,  if  any  thing 
which  is  extraneous^  and  of  a  fermentative 
Nature,  be  mixed  with  them ;  nay,  that  they 
are  now  and  then  troubled  more  than  ufually 
of  their  own  Accord.  For  where,  by  a  long 
Digeflion,  the  fulphureous  Part  of  the  .Wine 
is  exalted  too  much,  it  falls  into-  an  Effervef- 
cence  greater  than  it  ought,  and  unkfs  prefently 
appeafed,  perverts  the  Cfafis  of  the  Liquor  by 
its  Turgefcency  %  which  feems  to  be  aUogether 
Che  fame  thing  with  thtfeverifi  EfFervefcence 
raifed  in  the  Blood,  which  is  ufually  Intro^ 
duced  by  Caujes  the  fame  in  Kind. 

The  third  Obfervation  or  Com  pari  fon  made 
of  the  Blood  with  Wine  is  this;  Wines  (as 
many  other  Liqacrs)  have  tht?ir  times  of  Cru- 
dity, Maturation  and  Decay.  The  fame 
Thing  is  remarkable  in  the  Blood  5  concerning 
which,  fee  Dr.  Willis  more  at  large ;  and  la 
far  of  the  Comparifon  of  the  Elcod  to  Wine^ 

As  for  its  Similitude  to  Milk,  it  chieflv  con>* 
Gfl$  iji  the  Diverfity  of  its  Parts,  and  their 

SeparaUon 
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Separatioa  from  each  other,  which  is  moft* 
apparently  feen,  when  it  is  let  out  of  the 
Veins,  and  grows  cold  in  a  Veffel.  For  whea 
the  Heat  and  vital  Spirit,  which  preferve  all 
in  a  Mixture,  are  fled  away,  the  remaining 
Parts  are  loofened  from  each  other,  and  there 
IS  rtlade  a  Separation  of  the  taia  from  the; 
thiek,  of  xh^ferum  from  the  fibrous  Blood. 

Having  faid  thus  much  of  the  Compofitioa 
and  Qualities  of  the  Blood,  it  belongs  to  this 
Syflem  to  obferve,  that  the  Nutritive,  or  Nu- 
tritious Juice,  juft  mentioned  above,  which 
is  fuppUed  from  the  Blood,  and  fevered  from 
its.  Mafs  for  the  Nutrition  of  the  folid  Parts, 
fometimes,  by  Reafon  of  its  Depravation  and 
irregular  Motion,  caufes  many  Symptoms  ia 
Fevers.  If  my  Memory  does  not  deceive  me, 
fome  capital  Phyficians  make  it  one  Seat  of 
Fevers,  and  with  very  good  Reafon,  if,  by 
this  nutritive  Juice,  be  meant  the  animal  Spi- 
rits, of  which  there  is  a  moft  ingenious  and 
rational  Account  in  Dr.  Glijjon\  Anatomia  He-^ 
patis,  to  whofe  Hypotbefis  this  .Author  feems 
to  allude,  tho'  not  in  all  Refpeits  to  agree, 
when  he  fays,  of  this  nutritive  Juice,  that, 
by  a  certain  Circulation;  after  it  has  pad  the 
nervous  Parts,  the  Remains  of  it  being  effete 
and  poor,  are  fent  back  by  the  lymphatick  Vef- 
fek  to  the  Blood,  &c. 

But  thefe  Things  belonging  (according  to 
my  Divifion  oi  ^Iie  Subject)  to  another  Stage 

Q  2  of 
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of  the  animal  0 economy^  the  Reader  will  fee 
them  in  their  proper  Places. 


CHAP.     XXIII. 

Containing  later  Obfervatiom  upon  the  foregoing 
SubjeB^  divided  into  Chymical^  Microjcopical\ 
and  Natural. 

SUCH  were  the  Opinions  of  the  Phyficians, 
who  flourifhed  about  the  Middle  of  the 
laft  Century,  concerning  the  Nature  and  Tex- 
ture of  the  Blood,  and  fuch   the  Manner  in 
which  they  accounted  for  its  different  Appear- 
ances.     Thofe  v/ho   fucceeded   have   added 
fomething    to    their   Obfervations,    bat   not 
much.     Their  Experiments  have  been  either 
chymicaU  microfcopical  or  natural.     The  chy-^ 
mical  Examiners  confirm  the  former  Accounts 
of  the  Principles  of  the  Blood,  and  mention 
fome  Properties,    which  feem  to  have  paffed 
unobferved  before.     Concerning  the  Spirits, 
on  Halitus^  before- mentioned,  the  later  Wri- 
ters vary  but  little  froni  the  former.     "  Hy- 
**  droftatica  Pericula  oftendunty'    fays  Haller, 
*'  in  fanguine  primb  Volatile  aliquidy  et  halituo^ 
"  fum  ejfe^  quod  in  ipfo  aere  contifiuo  ex  fan-- 
*'  guine  Avolet^  cum  odore  quodafn  inter  Iceto- 
^'  rem  Urinse,    &  fudoris  odore m  Medio,     Id 
"  vafis  idoneis   Receptuniy    aquofura    Apparet^ 

am 
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€tim  levi  alcalince  Indolis  quafnin^w-a"'  With 
Regard  to  the  other  Principles,  he  obferves, 
— *<  "Terr am  ineffe  et  Nutritio  demmjlrat  et 
"  Chemica  Analyjis^  quce  iiifiuidioribm  Variibusy 
"  et  oieo  Maxim e  mifia  latet,  Ferrum  magna 
"  fat  is  copia  inejfe  in  Calcinato  cruore  7iuperri^ 
"  mis  Experimentis  ofienium  eft.  Denique  aer 
"  non  ElaHiciis  Sanguini  772ijius  eft,  qiiem  put  re- 
"  do  in  f anguine  et  ftro  demonflrat,  et  Aer  is 
"  ambeuntis  Extradfio^  non  ideo  Glohuli  aere^^ 
"  bulla  funt^  cum  fpecifice  fero  Gravioresfint'* 
The  chymical  Experiments  which  he  adds  are 
thele  that  follow:  that  Blood  juft  taken  from 
the  Body,  and  free  from  Putrefadion,  being 
expofed  to  a  gentle  Heat,  will  diftill  a  quan- 
tity of  Water,  amounting  to  |-  Parts  of  the 
Blood,  and  upwards,  which  Water  is  almoft 
infipid,  accompanied  with  a  Portion  of  foetid 
Oil,  and  the  more  fo,  as  it  comes  out  the  la- 
ter. This  oily  Subftance  is,  no  doubt,  the 
firft  Appearance  of  what  the  Phyficians  of  the 
laft  Century,  called  the  Sulphur,  which  thefe 
very  modern  Authors,  now  fo  much  in  vogue, 
affedledly  pafs  in  Silence;  and  yet,  what  other 
name  can  they  reafonably  give  it  ?  A  ftronger 
Degree,  or  Repetition  of  Fire  has  pretty  much 
the  fame  Effeft  upon  Wine.  Geoffery  ob- 
ferves, that  the  Remains  of  it,  after  the  firft 
Procefs,  being  put  into  another  Veffel  or 
Retort,  and  expofed  to  a  more  Intenfe  Heat, 
there  will  be  a  fmall  Portion  of  Phlegm, 
which  comes  over  firll,  then  an  acid  Water, 
O  3  and 
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and  next  2,  fat  oily  Subftance,  called  Sulphur, 
But  to  return:  after  the  Appearance  of  the 
foetid  Oils  upon  the  firft  Diftillation  of  the 
Blood,  they  tell  you,  that  the  Reiidue,  being 
fubjeded  to  a  ftronger  Heat,  affords  various 
Sorts  of  alcalious  Liquors }  the  firft  of  which 
being  of  a  red  Colour,  fharp  and  fcetid,  is 
called  the  Spirit  of  Bloody  and  is  compofed  of 
a  volatile  Salt,  diffolved  in  Wi^TER,  anda- 
mounts  to  about  the  fiftieth  Part  of  the  whole 
Mafs, 

Both  before  the  Appearance  of  the  Oil,  and' 
after,  there  is  produced  a  dry  volatile  Salt, 
whfch  adheres  to  the  Neck  of  the  Glafs  in 
Flakes  and  Ramifications.  Its  Quantity  is  but 
fmall,  about  an  Eightieth  Part. 

Laftly,  they  tell  you,  which  is  only  the  Ef- 
fe£t  of  a  greater  Degree  of  Fire,  that  there 
comes  out  a  Liquor  gradually  thicker,  gradu- 
ally heavier,  which  is  at  firft  of  a  yellow  Co- 
lour, then  black,  tenacious  as  Pitch,  fharp, 
and  inflammable^  known  by  the  Name  of  Oil  of 
Bloody  in  Quantity  much  the  fame  as  the  Spir- 
it; that  is,  about  the  fiftieth  Part  of  the 
Whole.  ^  \ 

If  the  Reader  will  compare  the  Obfervation 
I  made  above,  upon  the  firft  Appearance  of 
thefe  Oils,  with  what  follows,  I  believe  he 
will  be  inclin'd  to  think  with  me,  that  this 
oily  Subftance,  from  firft  to  laft,  is  what  for^ 
mer  Phyficians  called  the  Sulphur  of  the 
Blood:  for  thefe  very  Moderns  t hem felves  de- 
clare, 
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lare,  that  the  porous  Cinder,  which  is  left  in 
the  Bottom  of  the  Veflel,  is  inflammable,  and 
burns  away  upon  taking  Fire,  leaving  an  Aili. 
Thefe  Afhes  upon  making  a  Lixivium,  they 
fay,  produce  a  Salt,  which  is  a  mixture  of  the 
Alcaline  fxed,  and  Sea-salt,  and  dead 
EaPsTH  :  this  approaches  to  the  very  Effence 
of  Sulphur,  which  as  Geof.ry  obferves,  when 
treated  v/ith  due  Care,  may  be  refolved  into 
Salt,  V/ater,  and  Earth;  as  is  evident 
by  diftilling  foetid  diftilled  Oils  feveral  Times,' 
with  quick  Lime,  which,  by  this  Treatment, 
yield  in  large  Quantities  a  volatile  Salt  dif- 
folved  m  Phlegm^  together  with  a  Caput  Mor- 
tiium^  or  Earth. 

In  the  Refolution  of  the  Adies  from  the 
Coal  of  the  Blood  juft  now  mentioned,  the 
f^xed  Salt  makes  fcarce  -j—th  part  of  the 
Blood,  of  which  again  the  one-fourth  part  is 
Alcaline,  From  this  Salt,  by  the  lad  Torture 
'of  the  Fire,  is  procured  fomething  of  an  Acid, 
which  is  to  be  attributed  partly  to  a  Sea  Salt, 
fuch  as  has  been  demonftrated  to  be  in  the 
Spirit  of  Blood,  and  partly  to  the  vegetable 
Nature  of  the  Food,  as  yet  not  fubducd  fufR- 
ciently.  Hence  it  is  found  in  Animals  devou- 
ring Herbs,  as  well  as  in  Man.  The  Earth 
of  the  Blood,  which  makes  about  the  one 
hundred,  and  fiftieth  Portion,  has  in  it  fome 
Particles,  which  may  be  attrafted  by  the 
Loadftone,  from  which  I  fuppofe  this  Author 
concluded  above,  that  the  Blood  has  in  it 
O  4  fomc 


2i6         Human  Physiolcgy.  Stad.  If. 

fome  fmall  Quantity  of  Iron:  but  if  this  be 
all  the  Proof,  I  fhould  not  think  it  much  tQ 
be  depended  upon,  unlefs  the  Experiments 
were  made  upon  a  variety  of  Subjefls,  and 
were  ftill  attended  with  the  fame  Succefs:be- 
caufe  it  may  happen  that  any  particuhr  Per- 
fon,  from  perlifting  in  a  long  courfe  oi  /ieel 
Medicines,  may  have  his  Blood  fo  impregna- 
ted with  the  fame,  as  to  afford  fiifficient  mat- 
ter for  mag72eficai  AtiY2iO:ion :  befide,  if  the  re- 
lation of  fome  late  Experiments  be  true,  it 
may  likevvife  happen  that  other  Subftances, 
as  particles  of  Fat  or  Tallow^  may  produce 
the  fame  EfFecl  as  Iron. 

But  to  return  :  the  Seriwi  of  the  Blood  be-'^ 
ing  diftilled,    affords  the  fame  Principles   as 
the   Blood  itfelf,  only  lefs  of  Oil,  and  more 
of  Water. 

The  Proportions  here  mentioned  of  the  fe- 
veral  component  Parts  of  the  Blood  one  to 
the  other,  are  according  to  the  Standard  6f 
later  Vv^'riters.  Our  great  Mr.  Boyle  was 
one  of  the  jirft  who  contributed  his  Share 
to  difcoveries  of  this  Nature ;  for  in  the  year 
1684  he  publiihed  at  London  his  Memoirs  for 
the  Natural  Hi  ft  cry  oj  human  Bloody  ejpecially 
the  Spirit  of  that  Liquor,  Afterwards  people 
abroad  contented  themfelves  for  a  Time 
with  finding  that  there  were  in  it  two  forts 
of  SaltSj  and  two  forts  of  Oils.  "  EJi 
*-'  mmirum  Sal  volntilis  <Q?  Sal  fixus  ad  Marini 
^^  naturam  maxime  accedcm,     Hac  ant  em  fimul 
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"  mijla  varie  Sanguinem  temper  ant  pro  Varia  eo- 
**  rum  Proportione,  Sanguis  etiani^  eadem  de 
*^  Cai/Ja,  varie  admiJloChyloafficitury  quod  phi" 
"  ribiis  Exp  eri  mentis  deprehe?2jum  eji.  At  que 
*'  hinc  Forte  oritur  Maxima  morborum  Pars,'* 
(Clerici  Phyjic,  cap,  ix.  p.  317.)  The  particular 
Proportions  above  mentionedare  thofe  fetdown 
by  Haller^  zud^'  he  obferves  very  juftly,  that 
they  are  not  alv^ays  the  fame;  for  indeed,  ia 
the  Variety  of  Conftitutions  this  muft  be  im- 
poffible.  His  general  Remark  upon  the  chy- 
mical  Procefs  amounts  only  to  this ;  that  there 
are  Liquids  in  the  Blood,  fome  heavier  and 
'more  tenacious  than  others;  fome  watry,  and 
ibme  inflammable;  and  that,  for  the  moft 
Part,  the  Blood  has  a  Tendency  to  Putrefa,dt- 
ion,  and  an  alcalious  Difpofition;  but  this  is 
fiippofed  to  happen  from  external  Caufes;  for 
he  adds^  that  in  its  whole,  or  natural  State, 
It' is  "neither  ^/^W/  nov  acid ^  but  mild  to  the 
Tafte,  and  a  litde  Saltifh ;  yet,  in  fome  Dif- 
tempers  it  is  fharp  enough,  and  very  near  to 
Putrefaftiori,  as  in  the  Scurvy,  wherein  it 
eats  away  its  VelTels ;  and  in  People  ill  of  a 
Dropsy,  the  Water  is  next  to  Alcaline.  He 
mentions  other  Experiments  upon  the  Blood 
which  approach  to  chymical;  that  in  the  Heat 
of  Water  moderately  boiling,  or  above  150 
Degrees,  it  will  coagulate  to  an  hard  Subftance, 
the  Globules  of  which  Subftance  afford  the 
inflammable  Matter  before -mentioned,  as  like- 
wife  a  Pyrophorui^  which  m^  be  drawn  from 
'      '  human 
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human  Blood ;  and  moreover,  it  is  probable, 
that  from  thefe  alfo  arife  the  greateft  Part  of 
the  pitchy  Oils  which  the  Torture  of  the  Firp 
produces,  v/hich,  by  the  Way,  I  think  are 
all  Arguments  of  its  Sulphureous  Nature. 
As  for  the  Threads  (not  the  Chain  of  Glo- 
bules) which  have  beenobferved  to  appearjin  it 
when  wafhed  he  fays  they  are  not  in  the  Blood 
itfelf,  but  are  formed  by  the  warm  Water. 
Further,  the  Blood  may  be  coagulated  by  r^ec- 
tifieJ  SFinns,  ^ucument  or  mineral  h^\&^^  as 
it  is  loofened  and  attenuated  by  milder  Acids, 
clcalinc  Salts  tho'  fixed,  but  chiefly  by  Vola- 
tiles,  acid  Vegetables,  Nitre,  and  other  mid- 
dle Salts;  but  it  Effervefces  with  no  Salts  at 
all.  Laftly,  violent  nnifcular  Motion,  too 
great  external  Heat,  or  a  very  high  Fever, 
will  produce  Putrefadion  in  the  Blood,  even 
-while  a  Man  is  yet  alive. 

The  microCcGpical  Obfervers,  upon  receiving 
frefh  BloooFinto  a  Glafs  Tube,  and  even  in 
the  Veins  of  living  Animals,  have  diftin- 
-guiflied  red  Globules,  which  appear  from 
their  changeable  Figures  to  be  foft  and  yield- 
ing to  Preffure,  and  which  without  doubt 
conftitute  the  Cruor  or  Gore  of  the  Blood. 
Thofe  Globules  float  in  a  thinner  Liquid,  in 
which,  by  the  Help  of  the  fame  Inftfument, 
they  difcern  other  Globules  lefs  than  the  red; 
and  moreover  that  fuchGlobules  as  have  been  red 
they  fay,,  by  the  fole  Effefi:  of  Heat^and  Cha- 
fing, will  go  off  into  the  figure  of  thofe  of 
xhe  ieffer  bort;  fo  that  the  whole  Mafs  may 

be 
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refolved  at  Length  into  a  yellow  Matter,  even 
in  a  living  Man.  This  inclines  to  favour  the 
Hypothefis  oi  Leeweiihoeck^  of  which  hereaf- 
ter. The  Diameter  of  one  of  thefe  red  Glo- 
bules has  been  efieemed  by  the  Curious  in  Ex^ 
periments  to  make  about  3-tVt  P^^^  ^^  ^"  Inch. 
■  In  the  pale  Water,  which  was  the  Vehi- 
cle of  the  two  Sorts  of  Globules  before  men- 
tioned, the  red  and  ferous,  the  uncommon 
Force  of  the  microfcope  has  farther  exhibited 
Globules  of  the  aqueous,  pellucid  Sort,  and 
the  various  Spicula  of  Salts.  One  would 
j:hink,  however,  by  what  follows,  that  this 
Author  doubted  of  the  Truth  of  his  own  Ac- 
count; for  he  adds  a  litttle  after.  *'  In  aqueo 
^'  tenuiore  liquamine,  cujus  Particulae  diftin- 
"  gui  Nequeant,  &  aqua  eft,  "  &c. 

It  feems  this  Leewenhoeckian  Sy  ftem  of  |Glo- 
bules  has  been  carried  in  fome  Particulars  be*- 
yorid  Credibility.  An  Inftance  of  this  I  find 
in  Effays  Pbyfiological  and  P radical ^  on  the  Na- 
ture and  Circulation  of  the  Bloody  lately  pubr 
lifhed  by  Dr,  Smith,  phyfician  to  the  Mid- 
dlefex^Jlofpital^  This  gentleman,  to  the  above 
account  which  Haller  gives  fi*om  Leewen- 
^o^c^  adds,  "  That  he  (Leewenhoeck)  V72lsq- 
"  ven  induced  to  believe,  that  the  large  red 
"  Globules  were  compofed^of  fix  lefler  ferous 
*'  OneSj  comprefl^ed  and  united  togiether;  on 
^^  the  contrary,  that  by  reft,  or  a  Defeft  of 
*'  the  compinging  Caufe,  the  red  Globules 
*^  would  be  decompofed  again  to  their  ferous. 
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"  fo  that  the  only  Difference  between  Blood 
*'  and  Serum  confifted  in  a  clofer  Union  of 
"  the  Globules  of  Serum;  that  one  red  Glo- 
"  bule,  when  not  fufficiently  comprefled  by 
*^  the  Adion  of  the  Veffels  diffolves  and  fe- 
'^  parates  into  fix  yellow  leifer  ones;  and  that 
*'  fix  of  them,  when  again  united,  will  form 

«  one   Globule  of  Blood." Smitlo^  Efays 

Page  5  and  6. 

This  Dodrine,  which  he  fays  has  been  pa- 
tronized by  BoerhaavCy  and  many  other  inge- 
nious Phyfiologlfts,  Dr.  Smith  refutes  from  a 
natural  Experiment  of  the  Moderns,  by  which 
I  mean  an  Experiment,  that  has  very  little 
Art  in  it,  the  Blood  remaining  unaltered  by 
Art  before  the  Trial ;  which  make  the  Sort, 
I  intended  laft  to  mention  in  this  (hort  Wftory 
of  the  more  modern  Obfervations,  and  Difco- 
veries  relating  to  the  'Texture  of  human  Blood. 

But  to  return  to  Dr.  Smiths  Refutation  of 
Leewenhoeck,  '*  TheCruor,  fays  he,  though 
"  it  has  the  Appearance  of  an  homogeneous 
*^  Mafs,  when  exarnined,  will  afford  diftindt 
*'  and  different  Principles ;  the  Craffamentum^ 
*'  properly  fo  called,  which  of  itfelf  is  of  a 
"  whitifh  or  greyifh  Colour,  and  a  red  Matter, 
"  the  tinging  Particles  of  the  Blood,  on 
^*  which  depenis  its  red  Colour.  Thefe, 
*'  though  they  naturally  attraft  and  adhere  to 
*'  each  other,  may  by  various  Methods  be  ob- 
"  tained  feparate;  for  if  new  drawn  Blood  be 
"  continually  ftirred  with  a  Feather,  or  ftick, 

^tili 


Chap.  XXIII.  Experiments  upon  the  Blood,    22 1 

*'  'till  it  becomes  Cold  a  confiderable  Quan- 
^'  tity  of  a  fibrous  tough  Subflance,  which  by 
'^  wafhing  will  become  white,  will  adhere  to 
*^  the  Stick,  and  the  remaining  part  of  the 
**  Blood  thus  deprived  of  its  thicker  Parts, 
^'  will  not  concrete,  butfeparates  by  Reft  into 
"  two  Subftances,  the  Serum,  which  fwims 
"  uppermoft,  and  the  red  tinging  Particles, 
"  which  will  be  precipitated  towards  the  Bot- 
"  torn  of  the  Veffel,  but  by  Agitation  will 
*^  rife  again  and  fluctuate  in  the  Serum.  Or 
*^  if  Blood,  as  it  flows  from  a  wounded  Vef- 
**  fel,  be  received  into  a  Bafon  of  warm  Wa- 
"  ter,  and  well  mixed  with  it,  when  cold  the 
"  Crajfamentum  may  be  Separated  from  the  a- 
"  queous  Parts,  of  a  whitifh  or  greyifh  Go- 
*'  lour,  lightly  tinged  with  red:  The  Fluid 
*^  remaining  in  the  Bafon  appears  thin,  and 
*'  of  a  very  florid  red  Colour,  as  confifting 
*'  only  of  the  Serum,  and  tinging  Particles 
"  of  the  Blood,  mixed  and  united  with  the 
*^  Water.  Or  again,  "  if  the  Cruor  be  re- 
*'  peatedly  wafhed  with  cold  Water,  it  parts 
*^  with  it's  red  Colour,  and  then  appears  a  fi- 
"  brous  light-coloured  Subftance,  fomething 
*^  fimilar  to  the  coagulated  Serum  :  The  red 
"  Particles  difFufed  through  the  Water  will 
*'  tinge  it  with  their  Colour,  though  the 
"  fame  cannot  be  made  to  wafli  them  out  be- 
*'  yond  a  certain  Proportion,  fufficient  to  con- 
**  vert  it  into  a  bright  red  Tindure^  which, 
[\  upon  ftanding,  does  not  precipitate  it's  Co- 

''  lour, 
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"  lour,  much  lefs  will  there  appear  any  Incli- 
**  nation  to  Yellownefs,  or  Refcmblance  to  Se- 
"  rum/'  The  Dodor  aiks,  will  not  this  be 
fufEcient  to  contradift  the  received  Opinion, 
that  the  red  Globules  are  owing  to  fix  yellow 
ones  united  ;  or  that,  upon  the  Refolution  oir 
Attenuation  of  a  red  Globule,  it  will  be  con- 
verted into  Serum  ?  &c. 

His  Attempt  afterwards  to  reconcile  his  Hy-, 
fpthejh  with  the  mkrofcopical  Appearance  o£ 
Globuksy  is  very  reafonabie.  Nor  is  the  Prac- 
tice of  wafliing  the  Blood,  and  blending  it 
with  warm  Water  to  obtain  a  Separation  of 
its  Principles,  any  thing  new  ar  Angular,  as. 
appears  by  the  following  mixed  Experiment, 
which,  for  the  Sake  of  confirming  the  Doc- 
tor's Opinion,  as  well  as  preferving  all  due 
Regard  to  the  \^(q  of  Microfcopes,  I  fhall 
tranfcribe  from  he  Cierc. — Phyf  lib.  iv.  p.  3 16. 
*'  Sanguis  diligeiiter  Mi  cr  of  cop  it  op^  lnfpe5ius 
*^  conjtare  deprehenditur  Tribus  partihus, —  i.. 
Jift  Serum  aqueum,  quod  coiifiat  Particulis  Po- 
iygonis  &  pe/lucidis.  2.  Su?2t  varix  F'lhrx,  feii 
far^iculje  Fibrofce  admiftce.  3.  Globuli  rubri.. 
Sed  quia  in  Jangume  Vejia  emijjo  et  CoagulatOy 
jibrofa  Subftantia  partim  rubris  Parti culis  eft  in- 
ter text  a  ^  majfamque  concretara  cum  iis  conficif^, 
Partim  in  Sero  aqueo  Dijfoluta  eft^  idea  olim  in 
f anguine  Purpureum  duntaxat  Liquor um  &  pel- 
lucidum  aqueum  efe  exiftimabant.  Sed  ubi  Mi-, 
crofcopium  adbiberi  c^pit  fibrofa  Subftantia  In--, 
venta  eft.        -        ^         ,  -.      ^  -  ' 
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*'  Uc  aiitem  cognofcamus^  quanta  jit  Horiim 
*^  triurn  injanguine  copiahoc  Injiitui  poteji  Ex- 
<c  perimentiim,  Libr^  aqua  call  da  tantumfan- 
"  guifiis  ex  aperta  Vena  profilimtis  ^dfundiji-* 
**  namiis^  ut  aquam  pojidere  XJnciarum  trium  & 
**  Drachma  iinins  augeat,  Deinde  hie  fi  per 
*^  Chartum  coletur^  in  Charta  manehit  crajjiorii 
*'  ,&  Concreti  Sanguinis^  Uneia  dimidia^  cum 
**  Drachma  una.  Subjiantia  vera  Aquea  leni 
*^  DifiilJatiane^  in  vasfubjediiim  Dilapfa  erunt 
**  Libra  una  f ex  Unci  a  &  Drachma  fex.  Sub- 
"  Jlantice  vero  fiifca^  erunt  Drachma  duce  cum 
**  Semi/fe.  liaque  aqua  Drachina  tres  cUm  di^ 
*'  midio  in  auras  abire  videtitur^  aut  in  Charta^ 
'*  dum  Percolatur  harere,  ^ia  tarn  en  rubris 
**  Globulis  ^oidetur  adhuc  admilia  ejfe  Subjiantia 
*'  ilia  Fibrofa^  f^^^jj^^  fangimieay  qua  fuperefi^ 
*'  iter  urn  eji  tepida  Aqua  Diluenda^  deinde  Per- 
*'  colanda  >  ac  tandem  poft  lenem  exJiccatio?2em^ 
*'  fangiii?ie  TinBur£fupererunt^  Drachm  £  dua 
*^  CS  aliquot  Grana,  XJnde  colli gere  efty  vix  duo^ 
^^  decimam  effe  in  Janguine  'Rubicunda  materia 
^^  Partem^  eumque  potiffi?nufn  SerofiSy  Gf  fibrofis 
*'  particulis  conflare.  Hoc  aut  em  Experiment 
"  turn  in  Ja77guine  Hominis  plena  valetiidina 
*'  utentis  fumptu?n  eft  J' 

Befide  thefe  Arguments  already  mentioned, 
to  prove  that  the  red  Globules  of  the  Blood 
are  not  a  compofition  of  ferous  Globules,  but 
Principles  of  a  diftindt  Nature,  &fui  Ge?2eris, 
I  fhall  juft  mention  a  Cafe,  which  to  me,  who 
faw  the  Appearance,  amounts  0  a  very  ien- 
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fible  Convidlion,  A  Gentleman  about  she 
Age  of  eight  and  twenty  Years,  of  an  Habit 
of  Body,  neither  athletic  nor  over  delicate, 
on  a  hot  Summer's  Afternoon,  had  rode  with 
great  Expedition  upon  a  hard  trotting  Horfe 
from  Pre/] on  in  Lancafiire,  ■  to  Warrrngton-y, 
the  diflance  perhaps  might  be  about  thirty  of 
our  meafured  Miles.  He  fpent  his  evening 
chearfuUy,  went  to  bed  well,  and  from  the 
Violence  of  the  exercife  flept  very  found.  la 
the  Morning  reaching  for  a  white  glazed 
Chamber-pot,  in  which  he  had  made  Water 
going  to  Bed;  his  Eyes  being  half  open,  he 
was  furprized  to  fee  the  Urine  look  lite  Blood; 
this  made  him  rub  his  Eyes  to  obtain  a  more 
diftind:  View,  w^hen  he  faw  clearly  that  cer- 
tain red  Particles,  diiFufed  through  the  Water, 
had  tinged  it  with  their  Colour  fufficient'to 
convert  it  to  a  bright  red  Tindlure,  while 
fome  of  the  groffer  Particles  lay  like  the  Se- 
diment of  Brick-duft  at  the  Bottom.  Upon 
which,  he  enquired  of  the  Servants  whether 
they  ever  made  ufe  of  Brick-duft  to  fcower 
thofe  Utenfils,  which  they  denied.  He 
thereupon  fent  for  one  Mr.*  ^Lancajler,  an,  Apo- 
tliecary,  who  then  lived  oppofite  to  the  Eagle 
and  Child  Inn-,  and  upon  Examination  they 
found  that  there  was  nothing  Gritty  in  this 
Appearance  of  Brick-duft,  as  is  often  found 
in  that  red  Gravel,  which  will  concrete 
and  fhoot  in  Streaks  along  the  Glazing  of  a 
white  Chamber-pot  -,  on  the  contrary,  thefe 

red 
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red  Particles  were  rather  foft,  and  yielding  to 
the  Touch,  and  fcarce  palpable  between  the 
Fingers;  whereupon  the  Gentlenman  himfelf, 
and  the  Apothecary,  concluded,  that  thefe 
muft  be  fome  red  Globules  of  the  Blood, 
forced  from  the  Ernulgent  Arteries  by  a  pre- 
cipitate Secretion,  into  the  Pelvis  of  the  Kid- 
ney, which  might  be  occafioned  by  the  vio- 
lent Agitation  of  the  Horfe,  and  Dilatation  of 
the  Veffels,  from  the  very  great  Heat  of  th^ 
Weather. 

There  is  a  Relation  of  a  Cafe  or  two  in  Dr. 
5^r//2|^j/^/^'s  Account  of  the  Virtues  of  t\\t  Baths 
of  Carjhade  in  diffolving  the  urinary  Stone, 
which  confirms  me  in  the  Opinion,  that  the 
red  Globules  in  the  Blood  exift  independent 
of  the  Serum,  and  that  thofe  mentioned  in 
the  former  Cafe  to  be  voided  by  Urine  were 
Globules  of  this  Sort.  Pie  ,  tells  us,  that 
while  thefe  Waters  dijjolved  or  diminijhed  a 
Stone  taken  from  the  Bladder,  yet  if  a  Perfon 
not  ill  of  that  Diforder  daily  made  Water  up- 
on fuch  a  Stone,  the  Urine  would  gradually 
enlarge  it,  by  forming  Crystals  all  around 
the  Surface,  which  Crystals  were  of  two 
Colours,  red,  and  isjhite',  and  that  the  Virtues 
of  the  Caroline  Baths  would  not  diffolve  the 
red  Cry  ft  ah  y  tho'  they,  would  the  ^mhtte^  from 
whence  Dr,  heiberkuhnius  another  German 
Phyfician  there  making  Experiments  infers, 
that  the  white  Cryflah  form  the  Nucleus  of  the 
Stone,  and  not  the  red-. 

If  then  thefe  white  Cryflah  (as  is  probable) 
are  made  from  Salts,  or  other  Matter  floating 
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in  tht  Serum:  Here  is  a  Demonftration  from 
the  different  Effefts  of  the  Waters,  that  the 
Matter  of  the  Serum  is  different  by  Nature 
from  the  Matter  of  the  red  Globules  of  the 
Bloody  and  confequently>  that  the  one  cannot 
be  generated  from,  or  compofed  of  the  other, 

I  have  only  to  add  to  this  Chapter  fome  Ex- 
periments made  upon  the  Serum  of  the  Blood 
in  its^natural  State,  as  they  are  recorded  by  Dr. 
Freind  in  his  Emmenologia, 

Cum  Sero  fanguinis  humani  admixta   funt 
fequentia. 
I.  T/«(5.  Akes  cum  Aq. ^Menth.  ex- 

tra5i. 
Decocium  Sabifice. 
Aqua  SabirKzJtilh 
Aq.  Fontan. 
Deco5fum  Gentiance, 
An, 
Sarzce. 
China, 
Spir.  SaL  Armon,  cum  Cm,  Clavell 
cum  Cake  viva, 
Succinatus, 
Spir  Tartari, 
OL  Semin.  Carui, 
Panacea  Liq,  D,  Jones. 
Laudanum  Liq,  Sydenh. 
Spir.  Croci, 
Spir,  Terebinth, 
"TijjBura  Martis  Tartari. 
Spir.  Guaiaci, 
Sp,  Corn,  Cerv, 
Or  Tereb,  Cuaiac,  Lav,  CariofhyL 


Color  pro  li  - 
quoris  ratione 
varius,yin  ta- 
men  com  pa- 
ges aliquaato 
)»tenuior  fafta; 
quae,  ad  diem 
unum  aut  al- 
terum,  immu- 
tata  perftitit. 
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2.  DecoBum  Cor t ids  Peruviani,  Serum 
multo  magis,  quam  a  prioribus,  in  fluorem  re- 
daftum. 

3.  Spir.  Villi  Camphor  at.  Fortiter  coagula- 
batur.  Phials  inditum  cum  aliquamdiu  reman- 
fer it,  in  fundo  apparuit  Hypoftafis  fatis  copiofa  : 
liquoris  pars  f-aperior  clara,  &  pelhicens. 

4.  Spir  Vint  ReBij,  Phiala  pariter  inclu- 
fum,  fine  ulla  prascipatione  turbidum  pcrman- 
fit. 

c.  Tindiura  Scammonii,       -^ 

n  a       '  J  Serom  mediocrlter. 

L^Jioreu  /     coagulabatur.   Ea«. 

SuCCtni  fimpL  >     demexhibuit  Spir, 

Stilphuris.  C      yj^^  f^rtaru      li 

Lorttas  Peruv,  -* 

6.  Ti725iura  Croci-,  Tl 

Metallorum,      (^Leve  aliqupd  coags- 

Potejlates  Succinic  t     ^"^^ 

Sal  Volatilis  Okofus.      J 

7.  Ti?2Ctura  Martis  MynfSJi.  Coagulum 
forte.  Ad  fundum  demiffa  eft  Maffa,  inftar 
Gummi,   concreta. 

8.  Tin^ltira  Antimonii  Diaphor»  Turbatum^ 
&  aliquatenus  concretum. 

9.  TinB,  Jalapii.  ^tantiini 

Siicciiii  cum  SalArmo7i.  pp,  J  ^OJ'^^*^^'^'* 

10.  TinBura  Coccinea,  ex  Spec,  Diamlra 
&  Ccchinelid  cum  Spir.  Vim  e^traSla^  Nullumr 
fere  coagulum. 
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CHAP.       XXIV. 

.The  Defcription  of  the  Parts  refumed  both  in  the 
Abdomen,  and  the  Thorax,  to  facilitate  the 
Knowledge  of  thoje  more  immediately  concerned 
in  Circulation, 

AFTER  this  Account  of  the  Texture  of 
the  Blood,  it  will  be  necelTary,  ac- 
cording to  the  Method  I  propofed^  to  have 
Racourfe  again  to  Anatomy,  in  order  to  def- 
cribe  the  Situation^  and  IJfe  of  the  Parts  con- 
cerned in  its  Circulation.  The  Stomach 
and  InteJlineSy  &c,  the  Difleftion  of  which 
ferved  to  explain  a  great  Part  of  the  Bufinefs 
of  Chylification,  being  now  removed  from 
the  Abdomen,  the  Mufcles  alfo  thrown  by,  and 
Peritoneum  and  Mefentery  taken  out,  the  Ca- 
vity exhibits  the  reft  of  the  Vifcera,  and  Vafa 
in  Situ,  and  as  many  as  can  be  generally  com- 
prehended at  one  View,  are  thefe,  that  follow. 
The  fuperior  Convex  Surface  of  the  Liver. 
And  by  turning  up  a  little,  its  inferior  Concave 
Surface  appears.  Then  the  Ligamentum  urn- 
bilicale  is  turned  up  on  the  cartilaginous  End- 
ings of  the  Ribs  :  this  iliews  the  Gall-bladder 
jSUed  with  Gall-^  the  Du5ltis  cyjliciis%  the  Due- 
im  hepaticus^  joining  with  the  Cyflicus,  and 
making  the  Dudlus  communis.  A  little  below 
there  is  generally  left  a  fmall  Portion  of  the 
Duodenum,  which  is  flit  and  laid  open,  to  (liew 

the 
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the  Exity  or  rather  the  Entrance  of  the  biliary 
Qx^  pancreatick  Dii^is^  which  is  done  by  thruft- 
ing  a  Probe  more  dired:  into  the  Du5tus  pan-- 
creaticiiSy  and  another  more  oblique  and  af- 
cending,  thro*  the  fame  Orifice  or  Caruncle  of 
the  Duodenum y  into  the  Duclus  communis  of 
the  Bile.      To  the  Left  of  this  Sedtion  of  the 
Duodenum  appears  the  Body  of  the  Pancreas, 
then  the  Spleen  5  a  little  defcending  from  the 
PancreaSy    the  emulgent  VelTels  of   the  left 
Side,  under  the  which,  near  the  great  Artery y 
lies  the  Receptaculum  Cbyh\  before  defcribed.' 
Then  the  two  Kidnies,  of  which  the  right  is 
fbmewhat  lower  then  the  left.    Between  thefe 
Kidnies,  on  the  left  Side,  there  is  the  defcending 
Trunk  of  the  great  A'^tery ;    clofe  to  the  right 
of  this  the  afcending  Trunk  of  the  Vena  cava, 
by  fome  called  the  defcending  being  below  the 
Liver,    The  two  Spermatick  Arteries  fpring 
from  the  Trunk  of   the  great  Artery^    the 
right  paffes  over  the  the  Cava,  Exterior  to  thcfe 
on  each  Side  are  the  two  fpermatick  Veins^  the 
right  emptying  itfelf  into  the  Vena  cal^a^  the 
left  into  the  Emidgent  Vein,     The  Spermatick 
Veins  and  Arteries  pafs  over  the  Mufcles  called 
Pfoa  to  the  Tejles,    The  two  Ureters  defcend 
on  each  Side  over  the  Branches  of  the  great 
Artery  to  the  Bladder.     The  Vracus^  which  is 
inferted  about  the  Fundus  of  the  Bladder,  Ana- 
tomists in  this  Exhibition  turn  downwards; 
then  they   ftiew   the  Dafa  deferentia  paffing 

from 
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from  each  Tefticle  to  the  Veftculcd  feminaleSy 

The  thorax  being  opened,  difcovers  firft 
its  proper  internal  containing  Parts,  the  Pleura^ 
the  Mediajlinum  and  the  Diaphragm -^  then  the 
Parts  contained^^\{\Q!ci  are  either  Vijcera  or  Vafa^ 
i.e.  Bowels  or  Veffeh,  TheBowELs  are  the  Hearty 
and  Lungs :  of  the  Vessels,  the  moft  con- 
fpicuous  2Xtjour  in  number  :  The  Vena  cava^ 
that  is  one  great  Trunk  of  it  (by  fome  called 
AJcendens^  as  being  abo?e  the  Liver^  by  others 
Defcendens  from  the  Courfe  of  the  Blood  de- 
fcendlng  to  the  Heart)  the  pulmonary  Artery 
the  pulmonary  Vein^  and  the  Aorta^  or  Arteria 
magna.  There  is  alfo  in  the  Thorax  the  Vena  a^ 
zygos.oxjine  Pari,  The  Vena  Porta  is  of  a  mix- 
ed Nature  between  Vein  and  Artery^  afid  be- 
longing to  the  Abdomen,  it  has  been  mentioned 
before,  tho'  concerning  it's  peculiar  XJfey  I  fhall 
add  a  word  or  two  in  the  next  Chapter. 

CHAP.    XXV. 

7le  Ufe,  and  Fabrick  of  the  Arteries  and  Veins 

in  General  J 

IT  is  the  Bufinefs  of  the  Arteries  to  carry 
out  the  Blood  from  the  Heart,  and  that  of 
Veins  to  return  it.  All  the  Arteries  of  the 
Body  are  Branches  or  Ramifications  from  the 
two  Trunks   of  the   Aorta^  except  the  pal- 

nionary 
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monary  Artery  :  as  all  the  Veins  are  Branches 
of  the  Cava,  except  the  pulmonary  Vein  and 
the  Vena  Portce^  whofe  Branches  arife  from 
all  the  Branches  of  the  cceliack  and  two  mefen" 
terick  Arteries,  except  thofe  of  the  caliack  and 
fuperior  mefenterick^  which  are  beftowed  upon 
the  Liver.  The  Forta^  from  its  Rife,  uniting 
by  degrees  into  one  Trunk,  ithus  enters  the 
Liver,  and  is  there  again  diftributed  into  five 
Branches  5  in  Ufe  it  is  like  an  Artery,  and  has 
its  Blood  colledted  and  brought  into  the  Cava^ 
not  by  AnaftomofiSy  but  by  being  {trained 
through  the  Parenchyma  of  the  Liver  into  the 
Branches  of  the  Cava^  there  diftributed  for 
its  Reception,  after  that  a  Supply  of  Blood 
has  been  given  to  the  Liver,  for  the  Separation 
of  the  Bile,  If  this  be  true  concerning  the 
Courfe  of  the  Blood,  the  Ancients  were  de- 
ceived in  fuppofing  this  Vein  to  arife  from 
the  Liver,  where  in  Reality,  its  ufes  End. 

With  Regard  to  the  Strufture  of  the  Ar^ 
teries  in  general,  they  have  three  Coats,  a  middle 
mufcular^  and  an  external  2Sidi  internal membran^ 
cus.  The  Veins  are  faid  to  have  the  fame  ;  the 
internal  Coat  of  an  Artery  may  be  pretty  eafily 
feparated,  but  not  the  external ;  and  tho'  the 
Veins  h^ivt  mufcularVihreSy  yet  Mr.  Chifelden 
fays  that  he  could  never  feparate  any  on^diJlinSlly, 
into  three  Coats ;  and  in  the  Infide  of  the 
Veins  there  are  many  Valves,  efpecially  in  the 
lower  Limbs,  to  hinder  any  Reflux  of  the 
venal  Blood,    which  otherwife   would   have 

P  4  happened 
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happened  from  the  frequent 'Aftions  of  the 
Muicles,  on  the  outfides  of  the  Veins ;  and 
both  the  Arteries  and  Veins^  as  they  run  in  the 
infide  of  the  Limb,  or  as  they  are  difperfed 
in  Parts,  that  fufFer  great  Extentions,  as  the 
Stomachy    GutSy    and    VteniSy   are   curved   fo 
much,  as  that  when,  thefe  Parts  come  to  be 
diftended,  they  may  comply  with  thofe    Dif- 
tenfions  by  only  being  ftraitened,  and  fo  pre- 
ferved   from  being   ftretched,    which  would 
leiTen  their  Diameters.     The  fmall  Arteries 
near  the  Heart  go  off  from  the  large  Trunk, 
at  obtufe  Angles,  farther  at  lefs  obtufe  Angles, 
then  at  right  Angles,  farther  ftill  at  acute  An- 
gles, and  near  the  Extremities  at  very  acute 
Angles,    becaufe   the   Blood   in   the   Veflels 
far  from  the   Heart  moving  with  lefs  Velo- 
city,  than  the  Blood  in  thp  VefTels  near  the 
Heart,    the  Blood  in  the  collateral  Branches 
more  remote  from  the  Heart  wants  the  Ad- 
vantage of  a  direder  Courfe  5  and  becaufe  a 
very   large   Branch   arifing  out   of   another, 
mighty  weaken  too  much  the  Sides  of  the 
VefTel,   that  Inconvenience,  is   prevented  by 
increafing    the    Number,   and    fo     lefTening 
the  Size  of  the  collateral  Branches,   where 
otherwife    one  large    Branch    would    have 
ferved   better,    as   in   the   going  off    of  the 
Subclavian  and  Carotid  ArtQVieSy  which  might 
have  gone  off  for  fome  Space  in  one  Trunk  ; 
but  this  Mechamfm  is  more  evident  in  the  going 
off  of   the  Artcria   Coeliaca  and   Mejenterica 

Superior, 
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Superior.  And  the  ftnall  Arteries  always  di- 
vide fo,  as  that  the  leffer  Branches  may  lie 
leafl:  in  the  Diredion  of  the  Blood  flowing  in- 
to them,  which  makes  the  Blood  flow  moil 
freely  into  that  Branch,  that  hath  fartheft  to 
carry  it  ;  and  the  fmaller  Branches  arife  mpre 
or  lefs  obliquely  from  the  fides  of  other  Ar- 
teries, according  to  the  Proportion  they  bear 
to  the  Arteries  they  arife  from,  becaufe  an 
Artery  comparatively  large  arifing  obliquely 
from  the  fide  of  another,  would  make  aa 
Orifice  in  that,  it  arifes  from,  too  large,  and 
weaken  it.  And  both  thefe  Ends  are  at  once 
brought  about  by  making  the  Arteries,  that 
give  off  the  Branches,  bend  more  or  lefs  to- 
wards the  Branches  they  give  off,  according 
to  the  comparative  Magnitude  of  the  Branches 
given  off. 

The  Veins  do  not  arife  as  the  Antients 
thought,  from  the  Liver^  but  from  the  Ex- 
tremities of  the  ArtsrieSy  hdx\g  as  it  were  the 
fame  Tube  refledled.  They  make  up  H^riinksy 
which  accompany  the  Arteries  in  almoft 
every  Part  of  the  Body,  and  have  the  fame 
Names  with  the  Arteries,  which  they  thus 
accompany. 

The'  F>mof  the  Brain  unload  themfelves 
into  the  Sinufes,  and  the  Sinufes  into  the  inter- 
na} Jugulars  and  Cervicals,  and  thefe  into  the 
Subclavians,  which  joining  make  the  Cava  de- 
fcendens.  The  internal y^^«//^n  are  feated  by  the 
Carotid  Arteries,  and  receive  the  Blood  from 

all 
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all  Parts  which  the  Carotids  ferve,  except  the 
hairy  Scalp,  and  Part  of  the  Neck. 

The  Vei?2s  of  the  Limbs  are  more  than 
double  the  number  of  the  Arteries^  there  be- 
ing one  on  each  fide  of  each  Artery^  even  to 
the  fmallefl  Branches,  that  we  can  trace,  be^ 
iides  the  Veins,  which  lie  immediately  under 
the  Skin. 

The  external  Veins,  have  frequent  Com- 
munications with  the  infernal,  and  are  alwayg 
fulleft,  when  we  ufe  the  moft  Exercife.  Be- 
caufe  the  Blood  being  expanded  by  the  Heat, 
which  Exercife  produces,  it  requires  the  Veffels 
to  be  diftended,  and  the  inner  Veffels  being 
compreffed  by  the  Aftions  of  the  Mufcles, 
they  cannot  dilate  themfelves  enough,  while 
the  other  are  capable  of  being  much  dilated  ; 
and  this  feems  to  be  one  of  the  chief  Ufes  of 
the  external  Veffels. 

In  the  Thorax  beiides  the  two  Cavcdy  there 
-is  the  Vein  called  Azygos,  or  Jine  Pari,  It  is 
made  up  of  the  IntercoflaA,  phrenick  and 
bronchial  Veins,  and  enters  the  defcending  Cava 
near  the  Auricle^  as  if  its  Ufe  were  to  di- 
vert the  defcending  Blood  from  falling  too  di- 
redly  upon  the  Blood  of  the  afcending  Cava, 
and  to  dired:  the  Blood  of  the  dejcendi?7g  Cava 
into  the  Auricle, 


CHAP. 
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CHAP.     XXVI. 

Of  the  proper  external  containing  Parts  of  the 
Thorax, 

THE  external  Appearance  of  this  Region 
of  the  Body,  and  its  common  Tegu- 
ments, have  been  briefly  defcribed  in  the 
Beginning  of  the  Book  :  the  proper  internal 
containing  Parts  are  three  in  Number,  the 
Pleuray  the  Mediaftinum^  and  the  Diaphragm^ 
The  Diaphragm  is  compofed  of  two  Muf- 
cles,  which  divide  the  Middle  from  the  lower 
Cavity.  The  firft  and  fuperior  Mufcle  arifes 
from  the  Sternum^  and  the  End  of  the  laft 
Ribs  on  each  Side.  Its  Fibres,  from  this  fe- 
mi-circular  Origination,  tend  towards  their 
Centre,  and  terminate  in  a  Tendon  or  Aponett* 
rofis^  which  hath  always  been  taken  for  the 
nervous  Part  of  the  Midriff.  The  fecond  and 
inferior  Mufcle  comes  from  the  Vertebrce  of 
the  Loins  by  two  Produdions,  of  which  that 
on  the  right  Side  comes  from  the  firft,  fe- 
cond, and  third  Vertebra  of  the  Loins  5  that 
on  the  left  Side  is  fomewhat  fhorter  ^  and 
both  thefe  Produdions  join  and  make  the 
lower  Part  of  the  MidriflF,  which  joins  its 
Tendon  with  the  Tendon  of  the  other,  fo  as 
that  they  make  but  one  Membrane,  or  rather 
Partition. 

The 
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The  Midriff  is  covered  with  a  Membrane 
from  the  Pleura  on  its  upper  Side,  and  by  the 
Teriton^um Oii  its  lower  Side;  it  is  pierced  in 
its  middle,  for  the  Paffage  of  the  Vena  Cava  ; 
in  its  lower  Part,  for  the  Oefophagiis,  and  the 
ISIerves  which  go  to  the  upper  Orifice  of  the 
Stomach,  and  .betwixt  the  Produdions  of  the 
inferior  Mufcle,  pafTes  the  Aorta^  the  Thora- 
cick  Duftj  and  the  Vena  Azygos, 

The  Midriff  receives  Arteries  and  VeinSy  cal- 
led Pkrenicay  from  the  Cava  and  Aorta  3  and 
fometimes  on  its  lower  Part  two  Branches 
from  the  Vena  Adipofa^  and  two  Arteries  from 
the  Lumbares,  It  has  two  Nerves  which  come 
from  the  third  Vertebra  of  the  Neck,  which 
pafs  through  the  Cavity  of  the  'Thoraxy  and  are 
difperfed  in  the  Mufcles  of  the  Midriff. 

The  Midriff,  in  its  natural  Situation,  is  con- 
vex on  the  upper  Side  towards  the  Breaft,  and 
concave  on  its  lower  Side  towards  the  Belly : 
Therefore  when  its  Fibres  fwell  and  contraft, 
it  mufl  become  plain  on  each  Side,  and  confe- 
quently  the  Cavity  of  the  Breafl  is  enlarged,  to 
give  Liberty  to  the  Lungs  to  receive  the  Air  in 
the  Lifpiration ;  and  the  Stomach  and  Intef- 
tines  are  prefTed   for  the  Diftribution  of  the 
Chyle  y  but  it  diminiihes  the  Cavity    of  the 
Breafl,  when  it  refumes  its  natural  Situation, 
and  prefTes  the  Lungs  for  the  Expulfion  of  the 
Air  in  Expiration. 

The  Pleura  is  a  double  Membrane  which 
covers  all  the   Cavity  of  the  Thorax^  it  arifes 

from 
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from  the  Vertebrce  of  the  Back,  afcends  on 
each  Side  upon  the  Ribs  to  the  middle  of  the 
Sternum,  It  is  fixed  to  the  Feriojleum  of  the 
Ribs,  to  the  internal  intercoftal  MufcleSy  and 
it  covers  the  Midriff.  Its  Side  towards  the 
Cavity  is  fmooth  and  equal,  but  that  which  is 
fixed  to  the  Ribs  is  rough. 

The  Mediajiinum  is  a  double  Membrane, 
forped  by  the  Continuation  of  the  Pleura^ 
which  comes  from  the  Sternum^  and  goes 
flraight  down  thro'  the  middle  of  the  Thorax 
to  the  Vertebrce^  dividing  the  Cavity  in  two. 
It  contains,  in  its  doubling,  the  Heart  in  its 
Pericardium  y  the  Vena  Cava,  the  Oefophagiis^ 
and  the  Stomachick  Nerves.  The  Mem- 
branes of  the  Mediajiinum  are  finer  and  thin>- 
ner  than  the  Pleura,  and  they  have  a  little 
Fat.  The  Mediajiinum  receives  Branches  of 
Veim  and  Arteries  from  the  Mamillary  and 
Diaphragmatick,  and  one  Proper,  called  Me- 
diajlina\  its  Nerves  come  from  the  Stoma- 
chick 5  it  has  alfo  fome  Lymphaticks,  which 
open  into  the  Thoracick  Dud:.  The  Media- 
Jiinum  divides  the  Thorax  into  two  Parts,  to 
the  End  that  one  Lobe  of  the  Lungs  may 
officiate,  if  the  other  be  hindred  by  a  Wound 
on  the  other  Side  of  the  Thorax,  Sometimes 
there  is  a  Matter  contained  betwixt  its  Mem- 
branes, immediately  under  the  Sternum^ 
v^hich  may  occafion  the  Trepaning  of  this 
Place. 

The  Thymus  is  a  conglobate  Gland,  fituated 

ia 
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in  the  upper  Part  of  the  Thora^i  under  the 
Cla'Dtculay  where  the  Cava  and  Aorta  divide 
into  the  Subclavian  Branches.  This  Gland  is 
big  in  Infants,  but  as  they  grow  in  Age,  it 
grows  lefs.  Its  Arteries  and  Feijis  are  Branches 
of  the  Carotjdes  and  Jugulars,  It  has  Nerves 
from  the  Par  Vagiim,  and  its  Lymphatick  Vef- 
fels  difcharge  themfelves  in  the  DuEius  Thora-. 
cicus^ 

CHAP.    XXVII. 

Of  the  Farts  contained  in  the   Thorax,    the 
Lungs  and  Heart, 

THE  Parts  contained  m  the  Thorax  which 
are  the  only  ones,  that  diredlly  concern 
our  Prefent  Purpofe,  namely  that  of  defcribing 
the  Circulation  of  the  Blood  are  either  Vifcera 
or  Fafa :  that  is  Bowels  or  Vejfels. 

The  Bowels^  as  was  faid,  in  the  former  ge- 
neral Divifion,  are  the  Heart  iind  Lungs.  The 
FeJ/els  here  chiefly  to  be  confidered,  are  either 
Blood'Veffels^  which  were  mentioned  above, 
fuch  as  the  Fcna  Cava,  the  pulmonary  Fein^  the 
pulmonary  Artery  and  the  Aorta  or  great  Artery^ 
or  elfe  Fe^ffels^  that  convey  the  Air  as  the  Af- 
fera  Arteria,  Sec.  i.  e.  the  JVindpipe  and  its 
Channels,  which  ferve  to  the  Rejpiration  of 
the  Lungs, 

The  Lungs,  which  are  the  immediate  Organ 
of  Re:piratioa>  confift   of  Veffels  and  emm- 

branous 
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branous  Veficles.  They  are  connefted  above 
to  the  Fauces  by  means  of  the  T^racbea,  and 
below  to  the  Vertebra  of  the  '7horaXy  and  to 
the  Sternum  and  Diaphragm  by  means  of  the 
Pleura; 

They  are  divided  into  two  great  Lobes,  and 
thofe  again  into  others  kfier;  the  right  fome- 
times  into  three  or  four,  by  means  of  fome 
Fiffures  running  from  the  fore  to  the  back 
Edge; 

The  great  Lobes,  when  inflated,  refemble 
each  of  them  a  Horfe's  Hoof  in  Figure,  but 
together  they  are  Uker  an  Ox's  inverted. 

The  Subftance  of  the  Lungs  is  membra- 
nous, confifting  chiefly  of  innumerable  Cells 
or  Veficles,  which  feem  to  be  nothing  but  Ex- 
panfions  of  the  Membranes  of  the  Bronchia 
to  which  they  hang,  like  Grapes  in  Clufters; 
fo  that  by  blowing  into  one  of  the  Branches 
of  the  Bronchia,  thefe  Cells  or  Veficles,  which 
belong  to  it,  will  be  blown  up;  the  reft,  which 
do  not,  remaining  ftill  flaccid  and  unaltered. 

Thefe  Clufters  of  Veficles  or  Cells  are  called 
the  internal  Lobules,  by  v^hich  Names  they 
are  diftinguiflied  from  the  lefl'er  Lobes  fpoken  of 
before.  ThefeLofe/fjare  feparated  from  one  an- 
other by  Interftices,  which  receive  the  Veffels, 
and  are  filled  up  wiih  Membranes  propagated 
from  the  Lobules,  and  lying  fome  Parallel  fome 
Angular.  Thefe  Lobules  difcover  and  difplay 
themfelves  very  exadlly,  if  the  larger  Trunks 
of  the  Bronchia  h^  laid  open,  and  the  lefiir 

be 
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be  blown  into,  by  which  means  every  Lcbule 
belonging  to  that  Branch  will  be  inflated,  and 
rife  very  diftindly,  and  jQiew  its  Extent. 

The  whole  Subftance  of  the  Lungs  is  co- 
vered with  a  common  Membrane,  which  is 
divifible  into  two  Coats ;  the  outer  thin, 
fmooth,  and  nervous;  the  inner  fomewhat 
thicker  and  rougher,  confiding  moflly  of  the 
Extremities  of  Veflfels  and  Veiicles,  through 
the  Impreffion  of  which  it  is  pitted,  and  re- 
fembles  in  fome  meafure  a  Honey-Comb. 

Some  affirm,  that  there  are  in  this  Coat  a- 
bundance  of  Perforations  or  Pores,  fo  difpos'd, 
that  they  readily  imbibe  any  Humidity  from 
the  Cavity  of  the  Thorax^  but  fufFer  nothing 
toefcape  into  it.  But  this,  our  Author  fays, 
is  grounded  upon  no  juftifiable  Obfervation. 

Its  Veffels  are  the  Bronchia^  the  pulmonary 
and  bronchial  Arteries  and  Veins,  Nerves  and 
Lymphaticks.  Of  thefe  Veffels  fome  are  Pro- 
per^  fome  Common^  in  refpefl:  to  the  Service 
they  are  of  to  the  reft  of  the  Body ;  the 
Common  are  the  Bronchia^  the  pulmonary 
Artery  and  Vein,  the  Nerves  and  the  Lym- 
phaticks. The  Proper  are  the  bronchial  Ar- 
tery and  Vein. 

The  Trachea,  iuft  before  it  enters  the 
Lungs,  divides  itfelf  into  two  Branches,  fen- 
ding to  each  Lobe  onej  which  are  again  divi- 
ded into  innumerable  Ramifications,  which 
are  called  Brcnchia,  The  Bronchia  and  their 
Branches  confift  of  Cartihges  like  the  Trachea^ 

ojcly 
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only  here  the  Cartilages  are  perfedly  circular, 
without  any  membranous  hinder  Part  5  of 
which,  having  left  the  Oefophagus^  they  have 
no  need.  Thefe  circular  Cartilages  are  joined 
together  by  the  Membranes,  that  inveft  them, 
and  are  capable  of  being  (hot  out  into  Length 
upon  Infpiration,  and  of  (hrinking  up  and 
running  into  one  another  in  Exfpiration,  when 
the  Cavity  of  the  Thorax  is  leffened.  They 
fend  their  little  Ramifications  to  all  the  little 
Veficles  of  the  Lungs. 

Along  with  thefe  Air-VefTels  run  the  Bran- 
ches of  the  pulmonary  Artery  and  Vein,  fen- 
ding their  Ramifications  exadlly  along  with  the 
other.  The  Artery  bringing  the  Blood  from 
the  right  Ventricle,  and  the  Vein  carrying  it 
back  to  the  left  Ventricle  of  the  Heart. 
Whether  the  Blood  returns  by  the  Vein  im- 
pregnated with  Air  in  the  Lungs,  is  ftill  a 
Queftion  among  fome  Phyjicians. 

The  Bronchial  Artery  arifes  from  the  hin- 
der part  of  the  Aorta^  z  little  above  the  Bq/ts 
of  the  Heart;  whence  turning  off  to  the  riglit, 
it  embraces  the  Trachea,  and  after  fending  off 
a  Branch  or  two  to  the  OefophaguSy  it  purfues 
the  Courfe  of  the  Bronchia,  accompanying  all 
their  Branches  through  their  whole  Progrefs. 
This  Artery  is  fometimes  fingle,  but  oftner 
there  are  two  of  them,  and  fometimes  three, 
which  rife  at  about  a  Finger*s  Breadth,  or  lefs 
diftance,  from  one  another. 

Concomitant  to  thefe  Arteries  is  a  Vein, 
Q^  v/hof^ 
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whofe  Branches  arife  from  the  Ramifications 
of  the  Capillary  Arteries.  Whether  the  Blood 
returns  by  one  or  more  Trunks,  is  not  yet 
fufficiently  apparent.  Thefe  Veffels  bring 
Blood  for  the  Nutriment  of  the  Bronchia,  and 
Veficles  of  the  Lungs,  and  carry  it  back  again. 

Through  the  Lungs  are  diftributed  a  great 
number  of  Lymphaticks  attending  generally 
the  Blood- Veffels,  and  being  at  length  collect- 
ed, empty  themfelves  into  theThoracickDud:. 

Dr.  Willis^  contrary  to  the  vulgar  Opinion, 
afcribes  to  the  Lungs  a  great  Number  of 
Nerves,  which  come  from  the  Trunk  of  the 
Far  Vagum,  which  being  diftributed  through 
the  Subftance  of  the  Lungs,  embrace  the  ae- 
rious  and  (anguiferous  Veffels. 

The  Heart  /i  a  Mujcle  fitiiated  in  the  middle 
of  the  Thorax,  into  which  the  two  great  Veins, 
(viz.  Cava  and  Pulmonaris)  difcharge  them- 
j-hes  by  the  Mediation  of  its  Auricles,  and  from 
whence  the  Aorta  ajzd  Pulmonary  Arteries  arife, 
and  by  its  reciprocal  ABion  of  Conftridiion  and 
Dilatation  is  the  main  hijlrwneitt  of  the  Circur 
lation  of  the  Blood,  and  the  Foundation  of  all 
Vital  Action, 

It  is  included  in  z.Capfula  or  Foiich,  which 
confifts  of  a  doable  Membrane,  the  Inner  a- 
rifing  from  the  Tunicks  of  the  Veffels  of  the 
Heart,  and  the  Outer  from  the  Medtajlimim, 
.  Its  Figure  is  like  that  of  the  Heart  which 
is  Conoid,  and  it  embraces  the  Heart  laxly,, 
allowing  room  for  its.  Fidfation. 

In 
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In  Humane  Bodies,  and  in  them  only,  it 
is  connected  below,  to  the  Tendinous  part,  or 
Centre  of  the  Diaphragm^  whereas  in  Brutes 
it  is  loofe. 

Externally  it  adheres  to  the  Medtaflinumy 
and  in  the  fuperior  Part  to  the  Veins  and  Ar- 
teries of  the  Heart,  for  the  paffage  of  which 
it  has  feveral  Perforations. 

It  receives  Arteries  and  Veins  from  the 
Media jlins^  and  from  the  fuperior  Diaphragm 
maticksy  in  the  upper  part,  and  in  the  lower 
from  the  Phrenick,  Its  Nerves  come  from 
the  neighbouring  Branches  of  ihQ  Par  Fagum. 
And  it  has  likewife  fome  Lymphatich  which 
empty  themfeives  into  the  Tboracick  Du6t. 

Its  \}{q  is  fuppofed  to  be  the  Defence  of  the 
Heart,  as  likewife  to  contain  a  foft  ferous  Hu- 
mour, which  may  ferve  to  lubricate  and  moif- 
ten  the  Heart. 

This  latter  Opinion  has  been  fomewhat  con- 
troverted of  late  by  fome  who  think  that  this 
Water  is  not  naturally  there,  but  that  it  is 
feparated  forcibly  during  thofe  Convulfive 
Agonies,  which  ufually  fupervene  in  Articuh 
Mortis, 

This  Opinion  is  grounded  on  the  Difficulty 
that  Anatomifis  have  met  with  in  tracing  its 
paffage:  For   it  does  not  yet  plainly   appear 
which  way  it  comes,  nor  how  it  is  carried  off: 
And  it  is  hard  to  imagine  that  ihe  quantity  al- 
ways remains  the  fame,  or  that  it  could  do  fo 
without    Putrefadion :     Yet     the     Paffages 
Q^  2  through 
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through  which  it  (hould  be  (liifted,  not  being 
yet  demonftratively  difcovered,  I  muft  be  con- 
tented to  leave  it,  as  I  find  it,  jub  Judice  Li- 
tem. 

The  Doubt  has  been  as  great  likewife 
whence  this  Humour  was  feparated,  The 
moft  recent  Opinion,  and  the  mofl:  probable 
is,  that  it  is  fecreted  by  fome  Glands  about  the 
Bafis  of  the  Heart.  However  it  feems  to  me 
to  be  neceffary  by  its  Lubrication  to  prevent 
any  Inflammation  that  might  probably  arife 
from  the  dry  Fridion  of  the  Heart  and  its 
Oipfula.  But  thefe  things  are  delivered  not 
Dogmatically  but  Problematically,  and  left  to 
future  Inquiry. 

The  Figure  of  the  Heart  itfelf  is  that  of  a 
Cone  or  Pyramid  reverfed :  The  upper  and 
broader  part  of  which  is  called  the  Bafis,  and 
the  lower  the  Cone  or  Point. 

Its  Magnitude  is  indeterminate,  and  difFe- 
ring  in  feveral  Subjedts  according  to  their  ref- 
pedtive  Dimenfions.  However  its  ordinary 
Length  is  about  fix  Inches,  and  its  Breadth  at 
the  bafis  betwixt  four  and  five,  and  the  whole 
Circumference  about  fourteen. 

It  is  fituated  in  the  middle  of  the  Thorax^ 
between  the  two  Lobes  of  the  Lungs  5  and  is 
faftned  to  the  Mediajiinum  and  Peri  car  diunty 
and  lupported  by  the  great  Blood-Veflels  to 
which  alone  it  is  immediately  connedled,  be- 
ing; for  the  convenience  of  its  Motion  difin- 
gaged  from  any  other  Impedimeuts. 

It 
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It  is  cover'd  with  a  thin  Membrane,  which 
about  the  Bafis  is  guarded  with  Fat. 

It  has  two  great  Cavities  or  Ventricles  of 
Capacities  fomewhai  unequal :  The  right  be- 
ing of  the  two,  larger,  and  capable  of  con- 
taining between  two  and  three  Ounces  of 
Blood,  the  left  not  containing  fo  much  by  a- 
bout  half  an  Ounce. 

The  Veniricfes  2LVQ  divided  by  a  thick  flefhy 
Partition,  confifting  of  the  fame  Mufcular 
Fibres  that  the  Parietes  of  it  do,  and  is  called 
the  Septum^  the  Figure  of  which  is  Concave 
towaids  the  left  Ventricle,  and  Convex  to- 
wards the  right.  Between  thefe  Ventricles 
there  is  no  immediate  Communication.  But 
the  Blood  circulates  thro'  the  Lungs  to  arrive 
at  one  Ventricle  from  the  other. 

The  Parietes  or  Sides  of  thefe  Ventricles, 
are  of  aThicknefs  and  Strength  very  unequal ; 
the  left  being  much  thicker  than  the  right  be- 
caufeof  its  Office,  which  is  to  force  the  Blood 
through  all  parts  of  the  Body;  whereas  the 
right  drives  it  through  the  Lungs  only,  and  is 
therein  greatly  affifted  otherwife,  as  fliall  in 
proper  place  be  (hewn. 

In  thefe  Ventricles  are  divers  fmall  Mufcles 
derived,  and  as  it  were  detached  from  the  Pa^ 
rietes  of  the  Ventricles,  and  connected  by  Ten- 
dinous Extremities  to  the  Valves  of  the  Heart 
and  are  by  Authors  diverfly  called  Columm. 
Carney,  Lacertuli^  &zc.  and  thefe  little  A/z//- 
cks  or  Co/umitie  Carti^a,  being  faftned  to  the 
Q3  Parietes 
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Parietes  of  the  Heart  on  one  fide,  and  the 
Tricufpid  and  Mitral  Valves  on  the  other,  do 
by  their  Contradtion  in  the  ^yjlole  of  the  Heart 
draw  out  the  Valves^  and  by  that  means  not 
only  ibut  up  the  Orifices  of  the  Veins,  but, 
as  the  Ingenious  Mr.  Cowper  obferves,  More 
€xa5ily  clofe  the  Ventricles  in  their  Syfl:ole,  than 
they  could  have  heen^  had  they  beenfmooth, 

Tfaefe  Ventricles  are  capped  or  covered  each 
with  an  Auricle:  Thefe  Auricles  are  two  Muf- 
cles  confifl:ing  of  a  double  order  of  flefhy  Fi- 
bres, as  the  Ventricles^of  the  Heart  them- 
felves  do,  whofe  Proportion  they  feem  exaflly 
to  follow,  both  as  to  Strength  and  Capacity, 
and  in  the  Tendons  of  which  they  terminate. 
Thefe  Auricles  are  moved  regularly  after  the 
manner  of  the  Heart,  the  order  only  reverfed, 
that  is,  they  are  contraded  whilft  the  Heart 
is  dilated,  and  dilated  whilft  the  Heart  is  con- 
traded, 

Thefe  Veflels  which  proceed  from,  and  ter- 
minate in  the  rieart,  and  its  Auricles  are  two 
Arteries,  the  Aorta  and  the  Pulmonary  Artery^ 
which  have  their  .Origination  from  the  Ven- 
tricles of  the  Heart:  The  Aorta  from  the  left, 
and  the  Pulmonary  from  the  right :  And  two 
Veins  which  terminate  in  the  Auricles  of  the 
Cava,  or  great  Vein  in  the  right;  and  the 
Pulmonary  Vein  in  the  left. 

At   the  refpedive  Orifices  of  thefe  Vefl!els 
are  placed  Valves,     At  the  Orifice  of  the  Ar- 
teries, within  each  Artery  are  fix'd  three  Se- 
milunar 


Chap  XXVII  The  Heart.  247; 

milunar  Valves ^  that  is,  three  Membranes  of 
a  Semilunar  Figure,  which  being  expanded 
clofe  the  Orifice  of  the  Artery,  and  hinder 
the  Relapfe  of  the  Blood  into  the  Heart  at  the 
tinne  of  its  Dilatation.  At  the  Mouth  of  the 
right  Ventricle  of  the  Heart,  juft  at  its  Junfture 
with  the  Auricle,  are  placed  three  other  Valves 
called  Tricufpides  from  their  having  three 
Points,  which  are  faftned  by  tendinous  Fibres 
to  the  Columnce  Carne.^,  before-mentioned,  and 
upon  the  Contradion  or  Syflole  of  the  Heart 
clofe  the  Orifice  of  it,  and  hinder  the  Blood 
frooi  recurring  into  the  great  Vein.  The  fame 
Office  the  Valvule  Mi tr ales  (which  are  in 
number  but  tvvo,  and  fo  called  from  their 
refemblance  of  a  Mitre)  do  at  the  Exit  of  the 
Left  Ventricle,  flopping  the  Return  of  the 
Blood  into  the  Pulmonary  Vein; 

The  Subftance  of  the  Heart  itfelf  is  In- 
tirely  Flefhy  or  Tendinous,  coniiPting  of  a 
continued  Series  of  Mufcular  Fibres  varioufly 
contorted  or  wound  up,  and  ending  at  the 
Orifices  of  the  refpedive  Ventricles,  and  there 
forming  the  Tendons,  by  which  means  they 
make  the  Heart  a  double  Mufcle,  or  as  fome 
think  two  Mufcles. 

As  foon  as  the  proper  Membrane  is  takea 
off,  there  appear  on  the  outward  Surface  on 
the  right  Ventricle,  fome  flender  flrait  Fibres 
tending  to,  and  ending  in  the  Bajis. 

Imme- 
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Immediately  under  thefe  lies  a  double  Order 
of  Spiral  Fibres,  The  Exterior  Order  of  thefe 
afcend  obliquely  from  the  Septum  Cordis  to  the 
Bqfisy  forming  thereby  a  fort  of  Helix  or  Coch^ 
lea. 

The  Interior  Order  takes  a  Courfe  juft  con- 
trary to  thofe  which  they  lie  under,  and 
fpringing  from  the  right  fide,  wind  obliquely 
towards  the  left,  incompaffing  both  Ventricles^ 
and  ending  mthtBafis  on  the  left  fide,  and 
forming  a  Helix  of  an  Inverfe  Order. 

Thefe  Fibres  are  beft  difcerned  in  the  un- 
raveling a  Sheep's  or  Ox*s  Heart  after  they 
have  been  well  boiled.  In  which  as  foon  as 
the  Membrane  of  the  Heart  is  taken  oif,  the 
firft  Order  readily  appears,  the  Fibres  of 
which  do  not  all  of  them  reach  from  the  Bajis 
to  the  Cone^  but  fome  of  them  taking  a  much 
fliorter  Turn,  as  foon  as  they  have  meafured 
about  half  the  Circumference  of  the  Heart, 
turning  about  with  a  Kind  of  an  Arch,  go 
with  an  oblique  Courfe  to  the  Tendon  of  the 
other  Side  and  Ventricle. 

After  thefe  Fibres  are  removed,  thofe  of  the 
left  Ventricle  appear,  among  which  there  are 
no  ftrait  ones,  but  firft  appears'  a  Series  of 
Fibres  running  fpirally  to  the  left,  under 
,  which,  as  in  the  right  Ventricle,  lye  another 
Order  running  juft  the  contrary  way.  Thefe 
Fibres  do  not  within  the  right  Ventricle,  ex- 
tend only  to  the  outward  Paries^  but  encom- 
pafling  the  whole  Ventricle^  make  the  Septum 

apper- 
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appertain  peculiarly  to,  and  be  a  part  of  the 
left  Ventricle.  Many  of  thefe  Fibres,  inftead 
of  terminating  as  the  reft  do  in  the  Tendons 
of  the  Hearty  run  inwards  and  form  the 
Columna  Came  a  y  of  which  we  have  fpoken 
before.  Others  reaching  down  to  the  Coije 
are  wound  about  it,  and  form  that  Circle 
which  is  called  the  Centre. 

The  Strud:ure  of  the  Auricles  isfo  like  that 
of  the  Heart  itfelf,  that  it  needs  no  particular 
Defcription. 

The  Heart  has  its  proper  Blood  Veflels, 
two  Arteries  fpringing  from  the  Entrance  of 
the  Aorta^  and  one  larger  Vein  with  one  or 
two  leffer,  all  which  from  their  encompaffing 
the  Heart  are  called  Coronarice, 

The  Nerves  of  the  Heart  and  its  Auricles, 
come  from  a  Plexus  of  the  Par  Vagum^  fitu- 
ated  in  the  Thorax  a  little  above  the  Hearty 
and  called  by  Willi Sy  Plexus  Cardiacus, 

It  has  fome  Lymphcedudls  which  carry  the 
Lymph    from    the   Heart   to     the   Thoracic k 

Dua. 

The  Ufe  of  the  Heart  and  its  Auricles  is  to 
circulate  the  Blood  through  the  whole  Body, 
and  their  Motion  is  alternate,  or  oppofite  to 
each  other,  the  Auricles  being  dilated  to  re- 
ceive the  refluent  Blood  whilft  the  Hedrt  is 
contradled,  and  contraded  whilft  the  Heart  is 
dilated  to  drive  the  Blood  into  it,  - 


By 
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By  means  of  the  right  Ventricle  the  Blood  is 
driven  through  the  Pulmonary  Artery  into  the 
Lungs,  and  by  the  Pulmonary  Vein  is  returned 
again  into  the  left  Auricle,  then  into  the  left 
Ventricle,  frcni  whence  through  the  Arteria 
Aorta  it  is  diftrlbuted  all  over  the  reft  of  the 
Body,  and  thence  returned  again  to  the  right 
Ventricle  by  the  Vena  Cava,  fo  making  an  en- 
tire Circulation  thro'  the  v^hole  Body.  This 
through  the  Aorta  and  Cava  being  a  longer 
Circuit  than  that  through  the  Lungs,  a  greater 
force  is  neceffary  to  perform  it,  and  therefore 
the  Parietes  of  the  Left  Ventricle  are  by  Na- 
ture made  much  ftronger  than  that  of  the 
Right. 

Of  the  Foramen  Ovale  and  Canalis  Arteriofus 
in  a  Fcetus,  we  (hall  take  Notice  hereafter* 

CHAP.     XXVIIL 

Of  the  Causes  of  the  Circulation  of  the  Blood* 

THIS  Reciprocal  ^stus  of  the  Heart 
has  given  the  Learned  abundance  of 
Trouble  ;  who  finding  nothing  peculiar  in  the 
Structure,  which  fliould  neceflarily  occafion  it, 
nor  any  Antagonift,  whofe  Re-adion  fhould 
produce  it,  have  been  extreamly  perplexed  to 
find  out  the  Caufe  of  it. 

For,  tho'  it  lliould  be  granted,  that  the 
Mufcular  Fibres  of  the  Heart  aded  by  the 
Nerves,  are  the  immediate  Inftruments  of  its 

Con  - 
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Conftridion  or  Syjiole,  yet  it  mufl  not  be  de- 
nied, that  the  Intercoftal  Mufcles  and  Dia^ 
phragm  are  of  great  Service  to  aid  and  faci- 
litate this  Contradlion,  by  opening  a  Paffage 
for  the  Blood  through  the  Lungs  ;  which  de- 
nied, would  be  an  invincible  Obftacle,  (he 
means  to  the  Difcharge,  and  therefore  to  the 
Contradion,) 

Neither  do  they  promote  it  that  way  only. 
The  manner  how  they  farther  affift  the  Heart 
in  its  Contraction,  will  appear  manifeflly,  if 
we  confider  the  different  Pofture,  Situation  and' 
Capacity  of  the  Blood- Veffels  of  the  Lungs, 
in  the  feveral  times  of  Elevation  and  Depref- 
fion  of  the  Coftce, 

The  Pulmonary  Artery  rifes  from  the  right 
Ventricle  of  the  Heart,  an3  runs  in  one  Trunk 
till  it  comes  to  the  Afpera  Arteria^  where  it  is 
divided,  and  fends  a  Branch  along  with  each 
Divifion  of  the  Afpera  Arteria^  according  to 
all  the  minuteft  Subdivifions,  of  which  it  is 
likewife  fubdivided,  accompanying  all  the 
Bronchi  in  their  whole  Progrefs  through  the 
Lungs. 

The  Pulmonary  Vein,  which  empties  itfelf 
into  the  Left  Ventricle  of  the  Heart,  fpreads 
itfelf  on  the  Afpera  Arteria  and  Bronchi^  in 
the  fame  manner  that  the  Artery  does. 

The  neceffary  Confequcnce  of  this  Difpo- 
fition  is,  that  this  Artery  and  Vein  being  co- 
extended  with,  and  faftened  to  the  Bronchi^ 
mufl:  needs  fufFer  fuch  Alteration  of  fuperficial 

Dimea- 
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Dimenfions,  as  the  Bronchi  do  in  the  Eleva- 
tion and  Depreflion  of  the  Co/l£. 

While  the  Ribs  are  in  a  State  of  Depreffion 
(whether  before  Commerce  with  the  external 
Air  or  after)  the  Annular  Cartilages  of  the 
Bronchi  fhrink  one  into  another,  and  by  that 
means  their  Dimenfions  are  exceedingly  con- 
tracted, In  Conformity  to  this  Condition  of 
the  Bronchi y  the  Pulmonary  Artery  and  Vein 
muft  likewife,  either  by  means  of  their  Muf- 
cular  Coats,  contrafl:  themfelves  to  the  fame 
Dimenfions,  or  lye  in  Folds  or  Corrugations, 
which  is  lefs  probable. 

On  the  other  hand,  when  the  Ribs  are  eleva- 
ted, and  the  Diaphragm  bears  downwards,  the 
Air  ruihing  into  the  Lungs,  {hoots  out  the 
Cartilaginous  Rings,  and  divaricates  the 
Branches  of  the  "trachea^  and  by  them  ex- 
tends and  divaricates  the  feveral  Divifions  of 
the  Pulmonary  Artery  and  Vein,  and  thereby 
lengthens  and  enlarges  their  Cavities. 

This  enlargement  of  their  Cavities  is  very 
confiderable,  not  only  upon  the  Score  of  the 
Addition,  which  they  receive  in  length  there- 
by, butalfo  upon  the  account  of  their  Divari- 
cation. For  whereas,  when  the  Ribs  are  de- 
prefled,  and  the  Lungs  fubfide,  the  Blood- 
Vefiels  are  not  only  contradted,  (as  I  have  al- 
ready cbferved)but  their  Branches,  which  are 
exceeding  numerous,  approach  one  another, 
and  lye  in  juxta-pofition,  by  which  their  Ca- 
vities are  very  rmuch  compreflcd  and  ftraitened  : 

When 
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When  the  Ribs  are  elevated,  and  the  Lungs 
turgid  with  Air,  not  only  the  Fibres,  by  which 
their  Coats  in  the  oppofite  State  were  contrad- 
ed,  are  extended  ;  but  thofc  innumerable 
Veflels,  which  lying  before  in  Lines  almoft 
parallel  one  upon  another,  comprefs  by  one 
another,  making  an  acute  Angle  at  their  Jun- 
ctures, are  divaricated  and  feparated  from  each 
other,  and  make  an  obtufe,  whereby  their 
Channels  are  widened. 

Thus  a  Paffage  is  opened  to  the  Blood,  from 
the  Right  Ventricle  of  the  Heart  to  the  Left, 
through  the  Lungs,  to  which  it  could  not 
otherwife  pafs^  and  the  Oppofition  which  the 
Blood  contained  in  that  Ventricle,  muft  other- 
wife  neceffarily  have  made  to  its  Conftridion, 
is  taken  off,  and  the  SyJMe  thereby  facilitated. 

As  in  the  Elevation  of  the  Cojia^  the  Blood, 
by  the  Paffage  that  is  opened  for  it,  is  in  a 
manner  follicited  into  the  Lungs,  fo  in  the 
Depreffionof  them,  by  the  Subfidence  of  the 
Lungs  and  the  Contraction  of  the  Blood- 
Veffels,  both  which  are  confequent  thereof, 
the  Blood  is|forcibly  driven,  as  it  were,  with  an 
Embclumy  thro'  the  Pulmonary  Vein  into  the 
Left  Ventricle  of  the  Heart.  And  this,  to- 
gethei"  with  the  general  Compreffion  of  the 
Body,  by  the  Weight  of  the  Atmofphere^  which 
furrounds  and  preffes  upon  the  whole  Surface 
of  it,  is  that  Power  which  caufes  the  Blood  to 
mount  in  the  Veins,  after  the  Force  impreffed 
upon  it  by  the  Heart  is  broken  and  fpent,  and 

which 
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which  is  fufficient  to  force  the  Heart  from  its 
natural  State  to  Dilatation. 

He  that  is  able  to  compute  the  Weight  of  a 
Column  of  Airj  equal  to  the  Surface  of  the 
whole  Body,  will  readily  grant  it  a  Power 
fufScient  for  the  Effefts,  which  are  here  af- 
cribed  to  it.     And,  when  he  confiders,  that 
the  Bodies  of  Animals  are  compreffible  Ma- 
chines, he  will  find  that  it  muft  of  neceffity 
afFed  them  in  the  manner  here  laid  down. 
But  though  our  Bodies  be  entirely  compofed  of 
Tiibuli,  or  VelTels  filled  with  Fluids,  yet  this 
PreflurCj  how  great  foever,  being  equal,  could 
have  no  effedl  upon  them,  if  the  fuperficial  Di- 
menfions  were  not  eafily  variable  3  becaufe,  be- 
ing compreffed  on  all  Parts  v^ith  the  fame  De- 
gree of  Force,  the  contained  Fluids  could  not 
any  where  begin  to  recede,  and  make  way  for 
the  reft  to  follow,  but  would  remain  as  fixed 
and  immovable,  as  if  they  were  adually  folid. 
But  by  the  Dilatation  of  the  Thorax^  Room  is 
made  for  their  Fluids  to  move;  and  by  the 
Coardlation  of  it,  frefh  Motion  is  impreffed, 
v/hich  is  the  main  Spring  whereby  the  Circu- 
lation is  (tt  to  work  and  kept  going. 

Chifelden  objecfls  to  this  Syftem  of  Drake' s^ 
and  fays,  "  that  it  requires  the  Syftole  and  Di- 
'^  ajiole  of  the  Heart  to  keep  Time  with  Expi- 
"  ration  and  Infpiration^  which  is  contrary  to 
"  Experience.*' 

But  fuppofing  it  true  that,  the  Motion  of 
the  Lungs  does  not  coincide  in  Point  of  Time 

with 
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with  the  Syftoky  and  Diafiole  of  the  Heart,  that 
Circumflance  neverthelefs  does  not  deftroy  the 
Truth  of  the  Fadt,  that  Refpiration  is  in  Part 
the  Caufe  of  Circulation. 

We  admit  of  many  things  as  true  where 
the  Modus  operandi,  is  not  explained:   there  is 
not  in  the  whole  AjiimalO economy,   a   more 
remarkable,  or  at  the  fame  Time  a  more  certain 
Ph(^?2omenon,  than  the  jifcent  of  the  Chyle  in  the 
thoracickD^^,and  jQiPhyJicians  (from  the  Age 
oijo.  Waley  down  to  ^  Dr.  Whytt)  are  generally  io 
very  iilent  as  to  the  Caufa  proxima  of  that  Af- 
cent,  that  like  our  modern  Commentators  upon- 
the   Bible,  when  they  meet  with  a  difficult 
Paffage,  they  never  fay  a  Word  about  it.    It  is 
univerfally  believed,  and   it  is  very  plain  from 
Obfervations  upon  Ligatures  and  Valves,  that 
the  Paffage  of  the  Blood  thro'  the  Heart  and 
the  Lungs,  is  performed  in  the  Manner,  com- 
monly reprefentedi  and  yet  the  Phce,7iomencn 
of  the   Fiilje  can  hardly,  upon  the  Principler 
of   natural  Philofophy    be   reconciled,    with 
this  Hypthefis:  Notwithflanding"  which,  the 
Paffage  of  the  Blood  thro'  the  Cells,  Cavities, 
and  Vejjels^-  in   the    Order    defcribed,    is    not 
denied,  tho*  the  Caufe  of  the  Pulfe  may  be 
but  ill  explained, from  this  Hypothefis. 

The  Heart,  fufpendedby  its  own  Veffels,  re- 
prefents  the  Pendulum  of  a  Clock,  with  the 
Ball  at  Bottom.  Now  what  makes  an  alter- 
Rate  Pulfe,  or  Vibration  of  the  Pendulum,  is 

the. 
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the  Fh  Percii/Jioiiisy  or  Stroke  of  one  of  the 
Teeth  of  the  Crown  Wheel  upon  one  of  the 
Palates  of  the  Verge  of  the  Pendulum  ;  and 
there  are  as  many  Vibrations  as  there  are 
Strokes.  Apply  this  Image  and  Mechanifm  to  the 
Heart  and  how  is  the  Pulfe  explained  by  it? 

Here  the  Stroke^  or  Percufjion^  will  be  at 
the  Bottom  of  the  Fendulurriy  and  not  at  the 
Top,  For  tho'  Dr.  IVhytt  would  have  us  be- 
lieve, that  the  Force  of  the  Heart  is  only  a 
Force  of  Compreflion,  yet  befide  this  Com- 
preffion,  there  certainly  is,  z^Borelli  has  obfer- 
ved,  a  Vis  PercuJJionis,  There  is  a  certain 
Springy  or  Bounce^  or  Vibration  of  the  whole, 
which  is  owing  to  the  Spring  of  the  Fibres ^ 
and  Difcbarge  of  the  Liquor  from  one  Cavity 
to  another,  upon  Contradion.  Before  the 
Blood  has  pafTed  from  the  right  Auricle  thro 
all  the  other  Paffages  into  the  Aorta^  there 
will  be  four  of  thefe  Vibrations,  or  at  ledft 
four  ContraBiom.  Confidering  the  Heart  then 
in  this  pendulous  State  and  thus  affefted,  it 
will  be  natural  to  afk  5  if  any  one  Syftole  pro-^ 
duces  a  fenfible  Vibration,  why  fhould  not  e- 
very  Syftole,  as  they  are  reprefented  to  be  near 
alike  in  Force,  produce  the  fame?  If  it  be 
anfwered,  that  the  Auricles  and  Ventricles  are 
each  contrafted  together^  and  therefore  their 
compound  Syftole  affords  but  T^wo  fenfible  Vibra^ 
tions,  in  the  whole  Operation  :  There  arifes  a 
Difficulty  of  another  Sort;  for  one  would  then 
afk,  whether  in  this  compound  Syftole  in   each 

of 
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of  thefe  Parts,  that  is  to  fay,  of  Auricle  and 
Auricle  together,  and  Ventricle  and  Ventricky 
the  Vis  Fercujfioms  be  lateral^  or  a  latere^  If 
fo,  thefe  ading  at  the  fame  Time  exoppofito 
Latere y  hj  the  Laws  of  Mechanich  the  Part 
in  the  Middle  would  feel  no  Vibration  at  all, 
but  ftand  flill  as  the  impinging  Bodies  would 
thus  deftroy  each  other's  Forces,  and  the  fame 
may  be  obferved  of  any  Objed:  placed  between 
two  contraSiing  or  at  tracing  Forces,  which 
areoppofite:  but  if  it  be  faid  that  the  Vis  Per- 
cujjionis  or  ContraSlion  does  not  a(ft  a  latere  or 
in  a  Line,  that  fv>rms  right  angles  to  the  Septum 
or  any  intermediate  Fart :  but  rather  almoft 
in  a  Perpendicular y  which  (hall  pafs  from  the 
Bafis  of  the  Fleart  to  the  Mucro^  and  draw  the 
Macro  tow 2tvd  the  Ba/is ,  why  the  Vibration 
which  would  follow  upon  fuch  a  Contraiflioa 
would  not  refemble  the  Cycloid  Form  of  Mo- 
tion, but  a  Motion  of  dired  Afcent^  and  Ue- 
fcejit:  whereas  the  Strokes  of  a  Perfon's  Hearty 
in  an-  high  Fever  appear,  as  far  as  we  can 
judge  by  laying  an  Hand  upon  the  Breaft,  to 
be  backwards  and  forwards  like  the  Motion  of 
the  Pendulum  of  a  repeating  Clock;  and  yet  if 
we  feel  the  Pul/e  of  an  Artery,  at  the  IVriJi^ 
or  on  the  Temple,  that  Pulfe  appears,  to  be 
fingle,  and  notlo  much  the  Effed:  of  a  Stroke 
or  Impulfe^  as  of  the  Difcharge  of  a  new  Wave 
of  Blood  from  the  left  Annexe  of  the  Heart 
into  the  Aorta '■^  which  new  /^4'y^  gives  that 
R  an 
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a^  Undulation  to  the  whole  Mafs  of  Blood , 
which  is  felt  by  the  Finger. 

For  my  own  Part,  therefore,  notwithftan- 
liing  this  Objedlion  made  by  Mr.  Chlfelden^ 
feeing  that  other  Difcoveries  tho*  generally  be- 
lieved are  not  without  their  Difficulties,  I 
fo  far  adhere  to  Dr.  Drake\  Opinion  as  to 
think  the  Adion  of  the  Lungs  a  joint  Caufe 
of  the  Circulation  of  the  Blood,  and  perhaps 
the  primary  Caufe  of  other  Circulations:  as 
indeed  it  is  with  Refped:  to  the  Blood  from  the 
Commencement  of  theAdt  of  Breathing,  fince 
it  is  evident,  that  if  the  Lungs  ftand  ftill  the 
Blood  will  no  longer  circulate.  To  be  farther 
i^onvlnccd  of  the  Ufe  oi  Refpiration  in  the  Af- 
fair of  Circiilationy  the  curious  Reader  may 
confxder  the  Experiments,  which  were  made 
to  this  Eflfedt  by  the  Doctors  fli/r/?^?/?.  Croon,  and 
Mufgrave^  as  they  are  related  by  Dr.  Derham 
in  his  EhyJic^'Theohgy,  among  the  Notes  upon 
the  Chapter  qf  Rejpiration. 

This  is  the  Oeconomy  of  Nature  after  an  hu- 
man Creature  hath  once  received  into  ifs  Nof" 
trils  the  Breath  of  aninial  Life.  In  the 
Womb^  as  the  Pqffage  of  the  Elood  is  different, 
fo  is  the  Caufe  of  Circulation  ;  whilfl  the 
Fcetm  is  as  one  Body  with  theMother,  and  there 
is  no  Occafion,  nor  Place  for  Refpiration  5  there 
are  two  Paffages  on  Purpofe  for  the  Tranfmifjion 
pf  the  Blood  without  pafiing  it  thro*  the  Lungs. 
The  Blood,  fays  Chifelden^  which  is  brought 
to  the  Heart  by  the  afcending  Cava^  pafTes 
out  of  the  right  Auricle  into  the  left,  through 
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a  Pajflage  called  Foramen  oiiale,  in  the  Septum 
(common  to  theni  both)  without  paffing 
through  the  right  Ventricle  as  after  the  Birth, 
while  the  Blood  from  the  defcending  Cava 
pa ffeth  through  the  n^t  Auricle  midi  Ventricle 
into  the  pulmonary  Artery,  and  thence  into 
Aorta,  through  the  Dud:  betwixt  that  and 
the  Pulmonary  Artery,  called  DuBus  Arteri^- 
ojus,  whilft  a  fmall  Portion  of  the  Blood 
thrown  into  the  pulmonary  Artery  pafles 
through  the  Lungs,  no  more  than  is  fufficient 
to  open  the  Pulmonary  Veflels.  Thus  both 
Ventricles  are  employed  in  driving  the  Blood 
through  the  Aorta  to  all  Parts  of  the  Fcetus^ 
and  the  Mother  too.  Which  leads  me  to 
fpeak  of  what  I  hinted  at  in  the  Beginning  of 
the  Book,  the  Caufe  of  Circulation  in  the  Fee- 
tus  wherein,  I  chufe  like  wife  to  follow  Dr. 
Drake^  whom  the  Reader  may  confult  at  large 
tho'  his  Opinion  may  be  underftood  from  th© 
following  Quotation  : 

"  The  only  Animal  that  is  exempted  from 
this  neceffary  condition  of  Breathing,  or  re- 
ceiving and  expelling  alternately  fome  fluid  in- 
to and  out  of  the  Body,  is  a  Fcetus,  But  this* 
•while  included  in  the  Womb,  has  little  more 
than  a  vegetative  Life,  and  ought  fcarce  to  b© 
reckoned  among  the  number  of  Animals, 
For,  were  it  not  for  that  fmall  fhare  of  Muf- 
cular  Motion,  which  it  exercifes  in  the  Womb, 
it  might  without  abfurdity  be  accounted  for  as 
a  Graft  upon,  or  Branch  of  theMother. 

R  2  Concerning 
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Concerning  the  immediate  Matter,  and 
means  of  Life,  and  Nutrition,  Authors  are 
not  agreed  -,  nor  is  it  the  bufinefs  of  this  place 
to  reconcile,  or  decide  their  Differences,  but 
to  account  for  the  Motion  of  the  Blood  through 
the  Veffels  only.  In  order  to  this,  it  will  be 
necelTary  to  obferve,  that  the  Pulfation  of  the 
Heart  in  a  Fa'lus  is  fo  very  weak  and  obfcure, 
and  the  Motion  of  the  Blood  fo  extreamly  flow 
and  languid,  as  to  be  fcarce,  if  at  all,  percei- 
vable, as  has  been  experienced  in  the  DifTedtion 
of  Puppies  before  Refpiration  had.  To  pro- 
duce fuch  a  feeble  Palpitation,  and  creeping 
Motion,  no  greater  force  feems  to  be  required 
than  may  be  derived  from  the  Communication 
between  the  Veflels  of  the  Mother  and  Fatus 
in  the  Placenta,  I  am  not  ignorant,  that  di- 
vers very  Learned  Anatomifts  (whom  the 
Crowd  have  implicity  followed)  have  abfolute- 
ly  rejefled  all  Communication  between  thefe 
Veffels.  But,  with  Submiffion  to  great  Au^ 
thorities,  I  think  they  have  aded  arbitrarily, 
and  without  fufiicient  Warrant  from  P.eafon 
or  Experiment.  For  neither  are  the  Argu- 
ments, which  they  bring  againft  it  concUifive, 
nor  the  Office  which  they  affign  to  the  Um-. 
bilical  Veffels  in  lieu  of  it,  proper  or  natural 
to  thofe  Veffels,  or  the  reality  of  the  Fafl: 
made  out  by  any  fubftantial  Reafons.  Thofe 
that  rejedt  this  Communication  ufually  do  it 
in  favour  of  one  or  both  of  thefe  Opinions, 
that  the  Arteries  of  the  Uterus  do  depofite  a 
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Nutritive  Juice,  or  a  Juice  impregnaie  with 
Air  in  the  Placenta^  which  is  fuck'd  in  by  the 
Umbilical  Vein,  and  conveyed  to  the  Fcetus^ 
for  the  neceflary  Ufes  of  Nutrition  and  Life. 
Now  thofe  that  patronize  either  of  thefe  Opi- 
nions lead  Nature  an  unneceffary  Dance.  For 
if  the  Maternal  Blood  does  really  contain  any 
fuch  Nutritions,  or  any  fuch  neceflary  Aerial 
Particles,  why  ft^ould  they  be  feparated  and 
extravafated,  to  be  with  difficulty  received  into 
the  Umbilical  Vein,  and  again  mixt  wuth  the 
Blood;  when  they  might  more  eafily  have 
been  imparted  by  the  plain  iimple  way  of 
Transfuiion  from  the  Arteries  of  the  Mother 
to  the  Veins  of  the  Foetus? 

This  feems  to  be  the  Oeconomy  of  Nature 
for  preferving  the  Motion  of  the  Blood  in  the 
Foetus-,  but  the  Circulation  of  the  Blood  is 
not  only  thus  various  in  the  different  Stages  of 
Being;  it  even  admits  of  great  Variety  at  the 
fame  Period,  in  the  fame  Creature.  The  Cir- 
culation of  the  Fluids  in  the  w^vj  fmall  Veffeh 
of  Animals  is  a  fpecies  of  Motion,  that  re- 
quires a  diflind:  Confideration.  Dr.  Whytt, 
who  has  written  with  great  Learning  and 
i5agacity  upon  this  Subjedt  obferves  very  juftly 
in  the  beginning  of  hisTreatife,  that  tho'  the 
Circulation  of  the  Blood  has  been  almoft  uni- 
verfally  acknowledged,  for  above  a  Century 
part,  and  much  has  been  written  to  explain  this 
Doctrine ;  yet  there  are  feveral  Things  relat- 
ing to  it^  which  have  not  been  hitherto  ac- 
counted 
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counted  for  ia  to  fatisfadory  a  Manner,  as  to 
render  any  farther  Inquiry  into  them  altoge- 
ther fuperfluous.  He  proceeds  then,  befide 
the  Force  of  the  H^art,  to  confider  the  Con^ 
tra5lion  of  the  Arteries,  Gravity,  and  the  At- 
tra5lio?i  of  capillary  Tubes,  as  Caufes  of  the 
Circulation,  in  the  fmall  Veflels  of  Animals. 

With  Refpecft  to  the  Biood  m  particular,  he 
acknowledges  the  Contradiion  of  the  Heart  to 
be  the  principal  C9.vi(c  which  propels  it  through 
the  Body  5  but  as  the  Current,  thus  occafioned, 
is  continually  meeting  with  Obftruftions, 
which  dimini(h  its  Force,  he  proceeds  to  cal- 
culate the  Diminution  :  I  fliali  give  the  Reader:^ 
upon  this  Head,  an  Abftrad:  of  his  Do&ine. 

'^  If  the  Force,  fays  he,  with  which  the 
*'  Blood  is  thrown  by  the  left  Ventricle  of  the 
*'  Heart  into  the  Aorta,  be  fuppofed  equal  jto 
*'  the  Preffureof  a  Column  of  Blood  90  Inches 
^^  high,  the  Momentum  of  this  Fluid  in  any 
"  Artery  will  be  found  by  multiplying  ih6 
^^  Area- ofiliQ  tranfverfe  Sed:ion  of  any  Artery 
"  into  90,  the  Height  of  that  Column  of 
*^  Blood,  whofe  Preffure  is  fuppofed  equal  to 
*-^  the  protrufive  Force  of  the  Heart.  Upon 
'*  this  Principle,  and  the  Help  of  other  Cal- 
*'  culations,  concerning  the  Diameter  of  a  cir- 
''  culating  red  Globule  of  Blood,  the  Diame- 
"  ter  of  a  red  capillary  Artery,  and  the  Ex*- 
"  cefsof  the  Sum  of  the  Areas  of  all  the  ca- 
•'  pillary  Arteries  above  that  of  the  Aorta,  he 
"  makes  it  out,  that  fince  a  Globule  of  red 

"  Blood 
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««  Blood,  weighs  nearly  ^^-^-^^-^^  Part  of  a 
«=  Grain,  it  follows  that  the  Moment^  or  prelf- 
*'  ing  Force,  of  fuch  a  Globle  in  its  capillary 
**  Artery,  arifing  from  the  hnpulfe  of  the 
*'  Heart  does  not  exceed  twice  it's  owa 
««  Weight.  Bat  even  this  Moment^  however 
*'  fmall  it  may  appear  rauft  be  diminiflied 
"  by  Fri6lion  to  fuch  a  Degree,  that  he 
"  gathers,  from  a  reafonable  Calculation,  the 
"  Moment  of  a  fingle  Globule  in  fuch  a  Ca- 
*«  pillary  Artery  to  be  to  the  Moment  of  the 
''  fame  In  the  Aortas  as  i.  to  1398.** 

''  Further,    the  Lofs   of  Motion   fronx 
**  Fridion  depends  not  only  upon  the  Smalnefs 
''  of  the  Veffels,  but  alfo  upon  their  Diftance 
'*  from  the  Heart.     Again,  the  Velocity  of 
>'  the  Blood  will  be  different  according  to  the 
"  different  ^i^^/c'j  5  at  which  the  Branches  go 
"  off  from  their  Trunks ;  and  moreover  the 
*'  various  Flexures  and  Convolutions  of  the 
"  fmall  arterial   Ramifications   mufl:  increafe 
*^  the   Friction    in   them,    and   confequently 
"  flill  farther  retard  the  motion.     Fr^Ti  v/hat 
^'  has  been  faid,  it  may  appear  that  the  Ve- 
'*  locity  of  the  Blood  will  not  be  the  fame  in 
"  all  the  Arteries  of  the  fame  Diameter,  byt 
"  will  be  greater  or  lefs  according  to  their  Di- 
"  ftance   from  the  Heart,  the  Excefs  of  th* 
■"  Areas  above  their  Trunks,  the  Angles  at 
**  which  they  go  off,  and  the  Number  and 
^*  Degree  of  their  Flexures/' 

flaying  faid   this,  and  a  great  Deal  more 

to 


264  Circulation  Stad.  ll. 

to  fliew  that  the  Force  of  the  Heart  itfelf  is 
not  fufficient  to  carry  on  the  Circulation,  he 
next  confiders  the  alternate  CcntraBicn  of  the 
Aorta  and  it's  Branches,  as  juflly  reckoned 
among  the  Caufes  of  the  Motion  of  the  Blood  ; 
then-  in  the  fame  View  he  fpeaks  of  Gravity y 
and  the  Attradion  of  capillary  Tubes,  in  the 
Room  of  which  Dr.  Drake  has  fubftituted, 
as  a  more  adequate  Caufe,  the  Adion  of  the 
Lungs.  For  he  makes  it  not  only  the  primary 
Caufe  of  the  Motion  of  the  Heart,  but  alfo 
as  an  Auxiliary  to  it  in  aSing  againft  the 
anterior  Mai's  of  Blood  and  forwarding  it  thro* 
the  fmaller  VefTcls,  by  admitting  the  various 
Preflures  of  the  Air,  and  fo  continually  alter- 
ing the  Dimenfions  of  the  Veffels. 

In  this  Diverfity  of  Opinions  the  judicious 
Reader  has  a  right  to  adept  that,  which  fhall 
appear  to  him  the  moft  reafonable.  To  fpeak 
my  own  fentiments,  I  look  upon  the  human 
Body,  as  an  HydrauHck  Machine,  wherein,  as 
in  others  of  that  Sort,  the  Fluids  afcend  by 
Force  and  Frottifion  :  in  their  Defcent,  Gra- 
vitation^  efpecially  in  fach  a  large  Cafcade  as 
xht  defcendi?2g  Cava,  may  have  its  Place:  tho' 
as  it  promotes  it  one  Way,  it  may  retard  it  an- 
other :  alfo  in  the  capillary  VefTcls,  and  in  thofe 
which  are  arched,  or  crooked,  or  in  an  horizon- 
tal  Dlredion,  with  refpedt  to  the  Motion  of 
the  Fluids^  Gravitation  feems  to  be  rather  an 
Impediment,  than  of  Ufe.  AtraBlori  likewife 
can  only  aft  an  under  Part  to  Fo.ice  or  Im- 
pulse 
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PULSE  being  without  the  Addition  of  Force, 
indeterminate  in  its  Diredions,  and  as  likely  to 
oppofe  any  Intention,  as  promote  it.  For  grant- 
ing, that  Capillary  Tubes  will  attraft  a  Fluid, 
yet  without  Force  to  give  Direction,  they  are 
as  much  difpofed  to  attradt  one  Way,  as  the 
other.  And  for  Irrifattotiy  as  the  Arteries 
are  faid  to  be  without  feelingy  and  the  inner 
Coat  not  proved  to  be  nervous^  it  fcarce  can  be 
relied  on  as  a  Caufe.  For  this  Reafong  if  a 
Pulfe  *  remain  in  any  Veffel  after  the  Pulfe  of 
the  Heart  is  flopped,  one  would  imagine  that 
it  fliould  be  rather  attributed  to  the  Continua- 
tion  of  the  Motion  the  Fluid,  originally  agitat-  • 
ed  by  the  Motion  of  the  Heart,  than  to  any 
Stimulus  or  Irritation  in  the  Liquor  teazing 
the  fide  of  the  Veffel,  or  Artery*  For  Undu^ 
lation  may  be  continued  onwards,  till  the  Force 
iirft  impreffed  be  fpent;  tho'  the  Impulfe  may 
not  be  repeated  from  behind.  If  the  Impetus 
be  repeated,  there  will  enfue  a  frefli  Pulfey 
and  the  Fluid  xxndtvgo  a  frefli  Trotujion^  which 
Protufion  will  dilate  the  Coats  of  the  Veffels, 
as  their  Elajiicity  will  contracft  them.  Upon 
the  fame  Principle  of  Elafticity  likewife  we 
may  account  for  fome  of  the  Operations  of  an- 
other fort  of  Pipey  and  explain,  in  great 
Meafure,  the  Caufe  of  the  periftaltick  Motion. 
It  may  be  the  Fafliion  of  the  Times,  but  it  is 
not  quite  confiftent  with  truePhilofophy  toattri-* 

*  Dr.  TVhyWs  Phyjiohgicd  Ejfays^  p.  40. 
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bote  fo  mucli  to  Irritation  z  unlefs  by  this, 
metaphorical  Expreffion,  they  underftand 
not  QnXy  Une^Jinefs 'y  hut  an  U?7ea/inefsy  which 
proceeds  from  Weight  and  Preflure,  which  pro- 
duces Ehjiicity  y  and  then  Elaflicit)\  and 
Xrritatkn  will  dp  the  fame  Office,  if  they  be 
not  the  fame  Thing  in  Nature.  For  fuppofe 
%  Portion  of  an  Inteftine  rnarked  ABC  5  up- 
on the  Principle  oi  Elaflicity,,  the  Fibres  of 
tfop  Gut  at  A  ihall  be  contraded  after  being 
delivered  of  the  Load  now  advanced  to  B  ; 
their  Contra<flion'  ftill  continuing,  urges  the. 
Load  B  ftill  ftronger  againft  C;  when  the 
Fibres  at  C,  being  more  oppreffed,  expand 
themfelves  in  their  Turn,  and  being  fdme  of 
them  of  an  annular  or  fpiral  nature,  agaia 
pxotude  the  Load  by  thqir  Contradion  :  Is  not 
this  the  Work  of  Elajlicify  as  well  as  Irrita- 
iion?  The  fame  Caufe  prevails  in  other  Faf- 
cular  Dilatations  and  Contradtions  :  fuppofe 
them  to  be  in  Arteries  or  Veins.  Here  a 
ftrong  Lnjeftion  of  the  Fluid  dilates  and 
fwells  the  Coat  of  the  Veffel,  which,  being 
delivered  of  the  Burden,  as  it  pafles  on,  re- 
covers itfelf  again  by  Contradtion*. 

Elasticity  therefore  feems  to  be  a  more 
general  and  a  furer  Principle  than  Irritation ; 
inafrnuch  as  it  certainly  exifts  in  Veffels  of 
fuch  a  fibrous  Texture,  as  thofe  pf  an  human 
Body,  and  affords  a  Reaciiony  upon  the  Ap- 
plication of  any  Force,  by  which  we  may 
rationally  explain  many  Appearances  in  animal 
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Oecomm)\    which   other  wife  might   pafs   for 
great  Difficulties. 

I  could  willingly  have  dwelt  longer  upon 
this  ufefui  and  noble  Subjedl  of  Physiology, 
which  at  the  fame  Time,  that  it  is  fubfervient 
to  the  Prefervation  of  Mankind.,  affords  us 
fuch  a  furprifing  Demonftration  of  the  infi- 
nite Wisdom  and  Power  of  GOD.  I  hope 
however,  that  lihall  have  given  Tome  Satisfaction 
to  Perfons,  who  were  hitherto.  Strangers  to 
Speculations  of  this  Sort,  tho*  I  am  at  pre- 
feat  obliged  to^defift. 

— Priufquam  vero  manum  de  tabula,  paucls  te  volo. 
Erudite  Lector.  Opus,  ut  vides  abfolvi,  11  quicquid 
finitum  eft,  dici  potefl  abfolutum  :  quod  praetermifi,  quod 
percurri  negligentius,  non  tarn  noftne  inertiae  tribuendum 
eft,  quarn  temporibus  hlfce  noftris,  et  pulchris  iftis  Tem^ 
poru?n  ReSioribus ;  qui  publica  ftipendia  pro  pignore  ha- 
bentes  (uhNebulombus  turpiter  largiundo,  Virititis  et  Inge^ 
nli  Prcemia  difperdunt  infolenter.  Si  Deus  Optimiis  Maxi- 
mus  conjurationem  illam  nefariam  penitus  difliparet ;  fi  ru- 
eret,  raperet,  ageret,  tunderet,  profterneret,  quot  common 
ditatesinde  perciperet  refpublica?  et  quantum  artium  libera- 
lium  Incrementum  ?  Has  enim,  ut  ait  Cicero,  aluntur 
Homribus^  jacentque  femper^  fi  indigiiiffimi  Homines,,  et 
in  omni  re  literaria  rudes,  vel  principis  negligentia,  vel  />»- 
puli  culpa,   fummo  imperio   potiuntur, 
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